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THE NEW AGRICULTURAL POLICY AND 
THE DAIRY FARMING INDUSTRY. 
Introduction. 

It is intended in the following pagee to discuss at some length 
the probable effects on the dairy farming industry of the new 
agricultural policy forced on this country by the circumstances 
of the war. The aim of this policy is briefly to encourage and 
increase the production of food at home, so that this country 
in the future may be rendered much less dependent on 
supplies imported from abroad. This policy, which is yet 
in the earliest stages of development, requires primarily a 
gnat increase in the production of cereals, especially wheat, 
and this end can only be attained by bringing under arable 
cuHivation a very large acreage of land which is to-day under 
permanent grass. At the same time the present level of 
production of other essential foods which by their nature 
must be entirely produced at home, or others which are to a 
certain extent imported, must be maintained and if possible 
increased. Of such foods, those produced by the dairy 
farmer — milk, cheese and butter — are amongst the most 
important. In the case of milk we have a food which 
occupies a unique position For infants and children it is 
the one indispensable food, and cannot be generally and 
satisfactorily replaced by any other substance ; also, by reason 
of its perishable nature, it cannot be imported satisfactorily 
from any other country. In spite of the increased importations 
of condensed and dried milk we must for many years be 
almost entirely dependent on our home-produced supplies. 
In addition to the value of milk itself, the products made 
farom it — cheese and butter — are of prime importance as food 
for all classes of the population. 

Previous to the war, it was estimatec^ that the total annual 
production of milk in Great Britain was about 1,250 million 
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gBlloHB ; of this total some 73 per cent, was ooneamed ae neV 
milk, representing a total of nearly 900 million gallons (if 
Talu^ at Is. per gsdlon— *45,000,0002.), and even this immense 
volume did not meet the demands or the needs of the 
population. The remainder of the milk — 27 per cent. — 
was manofactnred into batter, cheese, &c., but the prodncts 
thus obtained represented bat a fraction of the total annnal 
national consamption. In respect of cheese the amoant 
produced at home was some 22 per cent., and as regards 
batter some 30 per cent, of the national requirements; the 
balance was imported from our colonies or from foreign 
countries, and at the prices ruling in 1914 this represented a 
total value of over 30,000,000/. It is clearly evident, therefore, 
that the milk and dairy produce are of great importance in the 
national food supply. 

It will also be granted that it is impossible to develop one 
branch of farming to a much greater extent than hitherto 
without affecting to a greater or lesser extent every other 
branch, hence, it is most important in the interests not only 
of the dairy farmer, but of all associated with the dairy 
industry and of the nation at large to consider how and 
in what directions changes may be induced by tim new 
agricultural policy in the practice of dairy farming ai^ in the 
production of milk and dairy produce in this country. 

Relation between Gbass Land and Dairy Faemino. 

When as a result of the oft described depression in the 
price of all kinds of farm produce the arable land of the 
“seventies” of last century began to be laid down or to fall 
down to grass, some years elapsed before it was realised that 
milk production afforded a means whereby a living could be 
made on the heavy clay soils which had been formerljr 
devoted to grain growing. The regular and frequent monetary 
returns obtainable acted as an inducement to many farmers 
to adopt milk production as the mainstay of their system of 
farming in spite of longer hours every day of the week and at 
all seasons of the year. Daring the last thirty years there has 
been a steady increase in the numbers of milldng cows in this 
country, though this increase has not been proportionate to 
the increase in the population in the same period (see page 22), 
and dairy fatining has come to be closely associated with, and 
sometimes considered to be absolutely dependent on, a large 
area of permanent grass land. 

It is important to remember, however, that the increase in 
grass land was not brought about in the first instance by 
a desire to take up milk production. In some districts remote 
from towns and with poor railway services, much land was 
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|ldcl down to grass daring the last thirty years without any 
^preciable increase in the numbers of cows, and had there 
bMU no depression, with its consequent decrease in the arable 
acreage, the increased demand for milk from London and 
other densely populated areas — ^a demand due both to a rapidly 
growing population and to a greater consumption per head — 
would still have brought about an increase in milk production. 

While it is well known that the profitable utilisation of 
grass land is quite possible without a dairy herd, it is not so 
generally recognised that milk production may be very success- 
fully practised on farms entirely under a rotation and with but 
a comparatively small area of pasture devoted to cows. 

How Dairy Parmino may be Affected. 

A study of all aspects of the situation leads to the conclusion 
that the carrying out of the new policy must exercise a direct 
effect on the dairy farming industry by reducing the acreage 
of grass land at present devoted to milk production, and thus 
bringing about either a diminution in the number of cows 
kept, or a change in the system of feeding. The following 
indirect effects may also follow. Firstly, other systems of 
farming may become more remunerative or equally remunerative 
with less work and worry, and farmers will therefore be induced 
to give up milk production. Secondly, owing to the reduction 
in pasture and its consequences, and more assured returns from 
cereal crops, milk production may be greatly reduced in certain 
areas naturally adapted for grain growing, and most probably 
increased in others where the natural conditions enable milk to 
be produced most cheaply. Thirdly, it may be increasingly 
difficult for dairy farmers to obtain efficient labour, and any 
aggravation or even continuation of the present difficulties will 
lead to a reduction in the number and size of dairy herds. Each 
of these probable effects will now be discussed more fully. 

Effect of a Decrease in Grass Land. 

During the past summer the statement that the ploughing 
up of a large acreage of grass land must bring about a reduction 
in the head of cows and in the output of milk has frequently 
appeared in the agricultural press, and been endorsed in the 
resolutions of many farmers' clubs and societies. It cannot be 
admitted that this is axi accurate generalisation, though therp 
may be instances of individual farms where it is correct 

Before proceeding further, however, it is desirable to point 
out that no hard and fast scale fixing the proportion of grass 
land to be broken up on all farms has been issued by the Board 
of Agriculture. Instead, the decision as tq the acreage and the 
actual fields to be converted to arable on any farm has been 
left to the local War Agricultural Executive Committee, and these 
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oommittees have been instrncted to give careful considefatioli 
to local conditions, and to avoid any course of action which 
would inevitably lead to a curtailment of the milk supply. 

Suggestions have been made in different districts as to the 
area of grass land required per cow, for instance, the Essex War 
Agricultural Committee was reported to have stated that in 
their opinion two acres of average grass per cow should be 
considered as sufficient in their district, and instances were 
known of successful dairy farming in the county with one to 
one and a half acres of grass per cow. But as the quality of 
the soil and herbage, the rainfall, and the number of young 
stock reared show great variations from farm to farm, it is 
undoubtedly preferable to avoid stating any fixed scale, and to 
leave the decision in each case to the local committees. There 
may be special instances, such as small farms of heavy clay 
soil entirely in grass, devoted solely to maintaining cows and 
without buildings or equipment for any alternative system, 
where it does not appear pi obabie that the breaking up of 
small acreage can give an adequate return. When such farms 
are located in densely populated districts, or on the outskirts 
of cities where there is a large demand for milk, there exists 
an added reason for hesitation in the introduction of the plough. 
Another set of circumstances, however, to be referred to later, 
arising out of Governmental action to meet the emergencies of 
the present time, are likely to exercise important effects on the 
system of management prevailing on this type of farm. 

Apart from such special cases the statement that a reduction 
in the head of cows must follow from the ploughing up of an 
area of grass land must not be allowed to pass ui challenged. 

The basis of th\s plea is that the acreage of summer grazing 
and the amount of hay for winter will be reduced, hence a 
reduction of the herd must follow, but this reasoning omits to 
take into consideration the relative quantities of food for cows 
which can be obtained per acre of grass land and per acre of 
arable The first point at issue is whether or not, by increasing 
the acreage of arable the food required to maintain the existing 
dairy herd can be grown, and at the same time a quantity of 
grain produced for direct human consumption. Provided that 
suitable and sufficient food can be grown, a second point which 
will undoubtedly rise is whether or not this can be done at a 
reasonable cost. 

Maintenance op Food Supplies for Dairy Herds. 

In considering the first point it is important to keep a true 
sense of the proportion of the problem. It is not a question 
involving the whole milk supply for any city or county or even 
thS^ output from any one farm. Any reduction in the acreage 
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tat gtHBB ean mean at most oxily a few oows less in the herd, and 
aU that is necessary therefore is that the arable land should 
produce the foods required to maintain these cows during the 
summer and winter. There are numerous crops grown on 
arable land which can do all that is needed and it is generally 
recognised at the present time, that farms with a proportion of 
arable land will provide a greater variety of foods for both 
summer aqd winter use than a farm which is wholly in grass. 
The point that is not yet understood by many dairy farmers is 
that an increase in the acreage of amble land on a grass farm 
may give not only a greater variety of home grown foods, but 
will certainly give a greater quantity, and thus enable a larger 
head of stock to be carried, or, if the stock remain the same, 
will allow of the sale of grain for human food. The importance 
of this point is so great in relation to the maintenance of the 
output of milk, and to the increased production of cereals, that 
it is proposed to devote some pages to an examination of the 
methods whereby this result may be obtained. 

Any increase in the proportion of arable to grass land on a 
farm, must bring about some change in the total amount of the 
various kinds of food produced. It is quite impossible to 
consider 4n detail all the forms which these changes may take, 
but it is s^-evident that all will have the effect of reducing the 
area of pa^ure, and the area under meadow hay, and increasing 
the area devoted to cereals, fodders and root crops. Whether 
the stock-carrying capacity of the pasture, or the total yield of 
meadow hay be, or be not reduced, will depend on the amount 
of the reduction in the acreage, and on the effect of any efforts 
to improve the pasture and meadows by manuring, draining or 
other means. 

Improvement of Grass Land , — On many dairy farms in the 
pastoral districts of England, if the acreage broken up be but a 
small percentage of the total in gi'aas, suitable manuring of the 
remainder should bring about such an improvement that its 
stock-carrying capacity is made equal to that of the total area 
formerly in grass. 

The results of the well-known “ manuring for milk ” 
experiment carried out at the Midland Agricultural College may 
be quoted in support of this opinion. In April, 1909, two plots 
of four acres each of poor pasture, similar in every respect, 
were fenced off and dressed with 10 cwt. per acre of ground 
lime. Plot A. received no further mamiring, and plot B. 
received 4 cwt. super-phosphate and owt. sulphate of potash 
per acre. The effect of this dressing was measured during the 
ernttimers of 1909, 1910, 1911, 1912, by comparing the total 
weight of milk produced by the oows grazing on both plots, the 
cows being changed from plot to plot every fortnight. 
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The yield of milk oMtlned from each pl<rt ow the d^yeaf. 


Year 

1909 . 


Yield from plot A 

(unjjaj^ad) 

5,581 

1910 . 


6,685 

6,586) 

1911 


1912 


8,740 

Totals 

d per acre per annum 

26,545) 

1,669 


IncreMC per acre per annum due to manuring 955 lb. 


(maumd) 

siWf 

8,9tli 

18,661 

41,836) 

2,614 

; 92 gallons. 


In 1912 the milk was valued at 6d. per pllon, and the above 
increase in yield gave a profit after deducting the first cost of 
the manures of 1 L 19«. per acre per annum. 

Although super-phosphate and sulphate of potash were most 
suitable for the soil on which this experiment was carried out, 
it is probable that basic slag and farmyard manure would be 
more suitable for the average dairy pasture. It 8e«||6 a 
reasonable inference from the above that much of the second 
rate grass land in the pastoral districts of England could be 
made to produce by suitable manuring at least 50 gallons more 
milk per acre annually, (say an increase of from 175 gallons to 
225 gallons per acre) than it has done in the past, and on this 
basis 40 acres pasture after manuring should produce fully as 
much milk as 50 acres did before. The output of milk may 
thus be maintained and 10 acres or 20 per cent, liberated for 
arable cultivation. 


Cropping of Arable on Farms formerly all grass . — ' 
On dairy farms formerly wholly in grass if the area to be broken 
up be taken from the proportion formerly meadow (thus leaving 
the pasture acreage as before and avoiding any difficulty in 
respect of summer keep) and devoted chiefly to root crops, it 
should be possible easily to provide a supply of autumn and 
winter food more than equal in milk producing quality to the 
hay which was formerly produced on the same acreage. This 
aspect of the breaking up of grass land has been discussed fully 
in a bulletin issued by the Food Production Department (**T^e 
Production of Winter Keep on Grass Dairy Farms ”)• 

This bulletin compares the amount and value for milk pro- 
duction of the foods obtained from one acre meadow hay with 
that obtained from one acre oats, or one acre swedes and turnips, 
or one acre mangolds, and it is shown that, assuming yields 
s imi l a r to the average for England as a whole, the acmage nndeir 
arable may be expected to produce considerably more food 
the same acreage under grass, and thus also lessen the require- 
ments of purchased concentrated foods. For instance, if ten 
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wlam be grown in place of ten acres meadow hay, the 
mUUi(malJbmlpr(>d^^ will be equiralent to 2,777 lb. of con* 
e^Ditratee, or anffloient to replace 6 lb. per cow daily of purchased 
cake and meal for 40 cows for 11^ days. If five acres swedes 
and turnips be grown in place of five acres meadow hay the 
additioncU food produced will be equivalent to 6,250 lb. of con* 
oentrates, or sufficient for 40 cows for 26 days. If five acres 
mangolds be grown in place of five acres of hay the additional 
food will be equivalent to 12,500 lb. of concentrates, or sufficient 
to replace 6 lb. of cake and meal per cow daily for 40 cows for 
52 days. 

Cropping of Arable on Mixed Farms. — On dairy farms 
which formerly consisted of both arable and grass land, an 
increase in the arable may result in one of the following varia- 
tions of the acreages devoted to the different crops, the particular 
variation depending on the nature of the soil, the climate, the 
supply of labour, &c. 

1. The rotation may he lengthened from i tab or 6 years 
by leaving the “ seeds ” mixtwre down for two or three years. 
Where this practice is followed the total acreage on the farm 
devoted to’^wture and hay, and of course also to cereals and to 
green cropswter the transitional period of a year or two, may 
remain much the same as before, but an important difference 
will be that Hhe land which formerly produced 15 to 25 owt. 
per acre of meadow hay and a very moderate aftermath, will 
now produce 35 to 45 cwt. per acre of “ seeds ” hay, and a much 
superior aftermath. This system also obviates any risk of a 
reduction in the head of stock through a lessened production of 
cattle foods, but it has the serious drawback that it does not add 
to the national acreage under grain, and in the present emer- 
gency even dairy farmers must make every effort to grow grain 
for human use as well as to maintain their herds and output 
of milk. 

2. The same rotation may be maintained^ but the acreage 
under each crop increased or new crops introduced. If this 
metiiod be followed without introducing new crops there will 
be an increase of all kinds of produce from the arable land, but 
where the rotation has been a simple 4, 5, or 6-cour8e, it is ' 
diiBeult to see how the usual head of stock can be carried 
Umtigli the summer unless tdie pasture be kl^t approximately 
the seine as in previous years, and the acreage to be converted 
into asi^le taken entirely from the meadows. If this plan 
befoik>|wed then no diminution of the stock should be necessary 
at iisiyjisuson. Thus, if we assume 20 acres converted from 
msudSlr to arable and the aoreaffee of oimsIs. **seeds** and mwen 
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drops increased by 10, 5 and 5 acres respectively, the yields Of 
winter food for stock may bo compared as follows : — 

Produce of Meadow. 

1 20 acres yielding 26 owt. hay per acre »= Total 26 tool. 

Produce of Arable. 

1 10 acres grain, of which say oats 5 acres 

yielding 80 cwt straw per acre = 7§ tons 

straw approx equal to 8| tons hay 

2 5 acres **se^s’* hay yielding (first cut only) 

40 cwt per acre . =10 tons hay 

8 6 acies roots yielding 15 tons per acre » 75 

tons approx equal to 16 tons hay 

•4 Tail com fiom 10 acres, say 1 ton approx 

equal to 2 tons hay 

Total 80{ tons 

In the above compariaon of the relative production of winter 
food for cattle from meadow land and arable land 2 lb. of straw, 
5 lb. of roots, and \ lb. of tail corn are taken as equivalent to 
1 lb. of hay, and on this basis the arable land has an advantage 
to the extent of nearly six tons. No account has been taken of 
the aftermath from the meadow or from the “ seeds," but any 
correction on this point would not materially reduce the 
balance in favour of the arable land. In addition, the grain 
from ten acres of cereals has been added to the national stock 
of bread com 

An illustration of how the same rotation may be continued, 
but new crops introduced on the green crop area so as to 
maintain or increase the production of cattle food during tlii 
transition period and after^vards, is given in Food Production 
Leaflet No. 7, “ The Maintenance of Supplies of Hay and other 
Fodder Crops," issued by the Board Agriculture. 

3. The rotation may he lengthened by increasing the number 
of cereal or green crops^ or by the intr^uction of new crops^ or 
by a combination oj these. If the increase in the arable land 
leads to the rotation being lengthened by adopting a five-course 
with three straw crops instead of a four-course with two, then 
the supply of winter fodder must undoubtedly suffer somewhat, 
unless some modification is made in the cropping of the area 
devoted to fallow crops. It is on farms of this type that the 
grass land may be converted into the most generally useful 
arable, hence it is desirable to consider more fully how the 
cropping may be changed so as to allow of the maintenance of 
the existing dairy herds, particularly dming the transition 
period from the one rotation to the other. 

^ If we assume that bn a mixed farm of say 250 to 300 acres 
the arable is to be increased in 1918 from 112 acres to 140 urns, 
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and th« rotation to be lengthened from a four to a five course, 
the desired results may be obtained by taking oats and beans or 
peas on the twenty-eight acres newly broken up, and modifying 
the green crop area to allow of the introduction of a vetch and 
oat mixture for soiling, for silage or for hay, and of rye to be 
followed by maize or turnips. 

The acreage under the various crops and the order of 
succession during the transition years are shown in tabular 
form on page 10. 

The approximate acreages of the various crops will he as 


follows : — 

Idl7 

1918, 1919. 1920, 

Wheat ... . . 

36 

48—40 

Oats . . 

20 

28-36 

“ Seeds ” (for bay) 

28 

28 

Beans and Peas . . . 

8 

8 

Mangolds 

12 

12 

Swedes . . . . 

4 

3 

Cabbage 

4 

3 

Bye followed by Maise or Turnips 

— 

2 

Vetches and Oats (for soiling, silage or hay). 

— 

8 

Total arable acreage . 

'112 

140 


As an'Wternative to vetches and oats for summer soiling, a 
few acres 0 lucerne or lucerne mixture might be sown. Where 
the soil is suitable and a good plant can be obtained, this crop 
will produce a greater weight of green forage or hay per acre 
during the season than can be obtained from any other soiling 
crop ; further, there is no expense in seed and cultivation after 
the first year ; the forage or hay obtained is of high nutritive 
value (reducing the need for concentrated feeding-stuffs) and 
the fertility of the soil is materially increased. 

It may be argued that the changes in cropping advocated 
above involve considerable risks of failure as the best methods 
of cultivation, sowing and harvesting some of the crops suggested 
are not generally known in many of the dairy farming districts. 

This is no doubt true, but it is equally true that in time of 
war risks must be taken, and new ideas and methods brought 
into operation in Agriculture as in other spheres. It is also 
true that the amount of risk in fanning will be to a large extent 
in inverse proportion to the amount of knowledge, skill, fore- 
sight and determination which each individual farmer applies 
to his own task. While some of the crops suggested may be 
little known in some districts, in others tUby are well known, 
and under the conditions of national necessity obtaining at 
present, farmers may be expected to spare no effort to obtain 
and make the most intelligent use of all suggestions and hints 
at to how they also may do successfully under their own con- 
ditions that which others have done under theirs. Where the 
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ride of feilnre with Bommer Boiling crops is great it is probably 
desirable that more attention should be given to the improve- 
ment of pasture which will not be broken up, in order that the 
supply of food during summer may be maintained. 

The preceding paragraphs on the provision of food for dairy 
stock from arable land instead of from grass land have had 
special reference to the changes in acreage most probable in 
1918 and 1919, but it must be realised that the National Food 
Ftodnetion policy for the following years is almost certain to 
require the ploughing up of an additional acreage of grass land. 
It is, therefore, of extreme importance that dairy farmers should 
lose no time in adapting their systems of cropping and feeding 
to the conditions of the future. The successful adaptation of 
methods to these new conditions is essential to victory in this 
war, and blind adherence to old customs and methods can only 
lead to starvation and defeat. 

Effect on the Cost of Pboduotion of Milk. 

The second point which must of necessity follow any con- 
sideration of an increase in the arable land and the adoption of 
new methods of cropping and of feeding dairy stock is whether 
these chatmes can be carried out at a reasonable cost. 

No tamlation of statistics is necessary to make it clear that 
the cropping of arable land is more costly than the management 
of pasture and meadow, but the amount by which an increase in 
the arable will increase the cost of cultivation, &c., must vary 
from farm to farm, according to the acreage broken up and the 
local conditions of labour, soil, climate, and equipment. On 
small grass farms of the type and location already referred to, 
the cost may be relatively high, and on other farms which were 
recently or are still partly arable, the cost may be relatively low. 
On the whole, it is difficult to avoid the conclusion that the cost 
of producing the necessary amounts of home-grown foods will be 
considerably greater than under the grazing system previously 
followed. Other conditions being equal, the cost of milk pro- 
duction must therefore be somewhat increased, and the margin 
for profit correspondingly lowered. 

A closer examination of the situation, however, indicates 
that this increase in the cost of production will be most noticeable 
in the summer months ; during the winter the cost may even 
be somewhat reduced. The increase in summer will be due to 
the use of soiling crops to supplement the^pasture, but on this 
point it is desirable to refer again to the relative cheapness and 
to tile other advantages of lucerne or lucerne mixtures as com- 
paifed with a vetch and oat mixture or other annual crops. The 
Xtoglect of lucerne on the dairy farms of England is one of the 
spots of contemporary farming, and if its vidue were more 
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fully realiBed much more Byetezmtio and determined attejwp^ 
would be made to overcome ^e difficulties of getting a good aw 
lasting plant The increase in the acreage of arable land, the 
necessity for obtaining the maximum supply of cattle food for 
summer and winter, for increasing the fertility of the soil and 
for reducing the use of concentrated feeding-etuffs all point to 
a greater utilisation of lucerne in the future than in the past, 
and in time it may make for itself in Britain the reputation 
which it already has in North America and other countries — 
that of being a well-nigh indispensable crop on a profitable 
dairy farm. 

The probability of a reduction in the cost of winter feeding 
to a lower level than would otherwise be possible follows from 
the greater variety and nutritive value of the foods made avail- 
able in place of meadow hay, and it should become possible to 
reduce the consumption of purchased cakes and meals ; at the 
prices which will most probably rule for some time to come, 
any such reduction, though of only 2 lb. of cake per daj| will 
make a marked difference in the cost of feeding. 

Although from the above it appears certain that the cost of 
milk production on farms depending to some extent on arable 
land crops may be higher than on those depending on grass land 
for the maintenance of the existing dairy herds, it does not 
necessarily follow that the farm as a whole will be less profitable. 
In addition to the crops consumed on the farm, there is the 
return from the grain sold to be taken into account. In spite 
of the increased expenditui e on horses, equipment, labour, seeds 
and manures, the conditions prevailing at present and likely to 
prevail for sqme years to come, both at home and abroad, indicate 
that the price of grain is almost sure to remain at a figure 
which will make its production profitable except in specially 
unfavourable circumstances. Many i^iry farmers with large 
mixed farms will be able to take full advantage of these con- 
ditions, and any decrease in the margin for profit on milk 
production should be more than made up by the increase in the 
margin on cereals. On the other hand, on farms with smaller 
proportions of arable land, the amount of grain available for 
sale will be comparatively small, and it may happen that the 
increased cost of producing foods for the dairy herd will not be 
balanced by a corresponding increase in the return from the 
grain. 

On these points it is apparent that no answer based on the 
actual financial returns from farms where the system of cropping 
and feeding outlined above has been adopted in place of that 
formerly practised can be given at the present time, but it is 
scarcely open to doubt that there will be important changes in 
the relative profit and loss from the different departments of a 
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fam« These changes will have a direct bearing on the kinds 
and quantities of food produced on farms, and it is therefore 
desirable to consider to what extent dairy farming may be 
affected. 

Probability op other Systems op Farming becoming 
MORE Remunerative. 

The first indirect effect of the new agricultural policy on 
dairy farming is that other systems may become equally or 
more remunerative with less worry and work, and farmers 
will therefore be tempted to give up milk production. 

The changes implied under this head are much more subtle 
and far-reaching than those considered under the decrease in 
the acreage of pasture ; it is most probable that they will 
develop slowly and without the publicity which has been and 
will be associated with the ploughing up of grass land. 

The supreme national necessity supplying the driving- 
power to the Food Production Departments’ “plough policy” 
is not yet adequately realised in many districts, hence the 
requests and instructions to break up grass land are argued 
about and complained of to an almost unnecessary extent 
amongst '‘farmers, and receive considerable publicity in the 
agriculturil and provincial press, whereas a change from 
dairying to other systems ot farming due to the difference 
in the relative profit accruing from each will be to the 
farmers’ advantage and therefore will not be brought so 
readily to public notice. At the same time any change due 
to this cause will be much more dangerous ultimately to the 
dairy industry of this country. 

It may be of interest here to attempt to state the reasons 
which may actuate a farmer in taking up dairy farming—- 
whether milk production for sale, cheese-making, or butter- 
making. 

1. Because it is considered the most profitable system of 
farming. 

2. Because it is the system of farming with which the 
farmer is most familiar. 

3. Because it is the system for which the farm is best 
suited. 

4. Because the farmer is specially interested in the breeding 
and improving of dair^ stock. 

The foregoing reasons are not indiviffually distinct, and 
from some points of view the second, third and fourth reasons 
may be regarded as different aspects of the first, since the 
ultimate reason why a farmer follows any particular system 
Itosj be assumed to be that he believes that system to 1^ the 
most profitable one for him to follow on his particular fsa^a^* 
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When one ooneiden the great variation in *5**'®J** 

and metbodBf however ^ one might be led to tbmk that^ie 
question of the relative amount of the proht accruing fPtm 
any particular system does not influence the farmer to the 
eame extent as it would influence the mana^jer or directom 
of other forms of business, and that many farmers are working 
on lines which are demonstrably less profitable than others 
which might be adopted. This may be true to some deg^, 
but it should be remembered that many farmers in distriots 
devoted to a particular type of farming for a long period of 
years are almost or entirely ignorant of the methods in use 
in other districts. Thus a farmer who has been accustomed 
from his youth up to the management of grass land could not 
be expected to be as successful in the management of a tillage 
farm^ or even to be anxious to undertake this responsibility. 
Also, for reasons due to the character of the soil, or the 
position as regards rail or road communications to markets, a 
farm may be profitable although managed on a system^uite 
different from that followed on other farms in the same 
district. For instance, in the “home counties*' the regular 
demand for hay has led to some farms being very largely 
cropped as meadows, though similar farms in other districts 
are chiefly devoted to dairying; also around many cities the 
price obtainable for and the easy delivery of milk has led to 
herds of cows being maintained on farms of a type which in 
other districts would fatten Iwge numbers of bullocks. Lastly, 
the tastes of the individual exercise an incalculable but never- 
theless powerful influence, particularly m deciding between 
greater and lesser profits. For instance, an enthusiast in 
breeding will often be content to continue his breeding herd 
so long as he makes a fair percentage on his capital, though by 
ceasing to breed stock he might appear to have the chance of 
doubling that percentage. The enthusiastic improver of live 
stock by breeding usually recognises that he is engaged in a 
work which cannot bo brought to a conclusion in his own 
life-time, hence he is accustomed to take long views and not to 
allow his aims to be unduly influenced by temporary changes 
in the prices of crops and in the apparent relative profit in 
other branches of farming. 

In spite of the incalculable effect of the personal factor, 
however, it is undoubt€)dly true that the general tendency 
amongst farmers is to adopt to a greater or lesser extent that 
system which over a period of years is likely to be the most 
profitable. During the last two or three decades there have 
been practical illustrations in many counties that milk pro- 
duction ’was more proflliable, or at least less risky, than other 
systems, and in some areas farmers had practically no other 
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choice than to take np this system if they wished to remain 
eolTent. This change necessitated much more strenuous 
labour and constant attention to details, but in spite of the 
early and late hours every day of the week and under all 
conditions of weather the regular and frequent financial 
returns constituted a sufficient inducement and reward. 

The new agricultural policy has created a new point of 
view, and has given to other branches of farming, and 
particularly to grain growing, a security which they did not 
formerly possess and it is a legitimate expectation that as an 
assured return may be obtained without the drudgery and 
long hours at all seasons associated with milk production, 
many farmers will dispose of or will materially reduce their 
dairy herds. The necessity which brought this system of 
farming into districts not traditionally devoted to dairying 
has ceased to operate. 

There is no doubt also that the greater the surety that this 
new policy is a fixed national one for the future and inde* 
pendent of political parties, the greater the risk that milk 
production' will be serioasly lessened in many districts. That 
this tendency has not been more marked during the past two 
years has j^en due to the farmer's natural inclination to take 
long viewv, to his caution and desire to avoid risks, and to his 
fear that the policy of the maximum production of grain at 
home is not a fixed one. He has no certainty that the immense 
urban population of Britain will not insist on a reversal or a 
great modification of this policy in the course of the next few 
years. 

In considering the possibility of this change in farm practice 
one must not be misled by taking the comparatively slow rate 
of increase in the practice of milk production in the last ^twenty 
to thirty years as a basis of estimation. The spread of 
information on improved and alternative methods of farming 
was increasing fairly rapidly before the war by means of the 
agricultural press, the Agricultural Colleges, and County Agri- 
cultural Education Authorities and the great annual shows, but 
the effect of twenty years work of these agencies will be more 
than equalled by three years work of the County War Executive 
Committees and the Food Production Department under the 
stress of war. To this must be added the stimulus given to 
every aspect of agricultural account keepjpg by the action of 
the Oovernment in fixing minimum prices for wheat, oats, 
potatoes, and milk, and in fixing through the Food Controller 
maximum prices from the producer upwards for almost ail 
kinds of farm produce. The full educational effect of the 
dmnges brought about by the war can only be vaguely estimated 
at present, but it is quite clear that t^e relative profit on 
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different branchee of farming will be determined much more 
quickly and accurately in the future than in the past, and iimi 
&e rate of change away from the losing or leas profitable 
practices to those which are more profitable will be greatiy 
accelerated. 

Although it has been shown in the preceding pages that 
cereal growing on an increased scale is not necessarily incom- 
patible with the production of enough winter and summer food 
for the maintenance of dairy herds on the pre-war level, the 
position is that a decrease in the output of milk may follow by 
the transference to cereal growing of that reliance as to the 
chief source of income and profit which was formerly placed 
on milk production. The position may be otherwise stated 
thus — ^that in the past on many farms where a dairy herd was 
kept, the chief source of income was not the crops which were 
sold off the farm as such, but those from both arable and grass 
land which were fed to the cows and sold after conversion into 
milk ; in the future on farms where cereals can be growMo an 
appreciable extent, the chief source of income will be grain, 
and it will not be so necessary to maintain cows as a means of 
the profitable utilisation of other crops. The only necessity 
will be that those other crops (roots, hay and straw) be 
consumed in such a manner that the fertility of the farm be 
maintained, and this end may be more easily and completely 
achieved, with fatting cattle, or with sheep, or with both, than 
with a herd of milking cows. The real question for the future, 
therefore, arising out of this consideration of the indirect effect 
of the new policy on dairy farming on this class of farms is — 
will the prpfit on the production and sale of milk and its 
products be sufficient to make a farmer prefer to make use of 
his roots, hay and straw by means of cows rather than by 
means of cattle and sheep ? 

But though the problem may be stated in this simple 
fashion, the answer cannot be as easily given. It is dependent 
on the interaction of many factors, and must vary from farm to 
farm and from district to district. The supplies of concentrated 
feeding stuffs, the price of fat cattle and sheep, the supply of 
labour, the rate of wages, and other circumstances affecting the 
production of grain, milk and meat, must exercise some 
influence, but the degree of effect and the final result cannot 
be anticipated at present. 

On another class of farm, namely those on the outskirts of 
large towns, where milk production was and is carried on in 
combination with market gardening, the high prices now 
obtainable for potatoes^ and all kinds of vegetables make it 
appear much more profitable to develop this side of the farm 
thgn to maintain the present dairy herd. In other words, crops 
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can be grown which sapply more food and leave more profit 
when flold for direct human consumption than would be 
obtained by growing the same or other crops and feeding 
them to the cows. The necessity for a supply of animal 
manure for the crops in question may, however, retard to some 
extent the dispersal of cows 4rom farms of this class. Town 
manure continues to decrease in quantity and increase in price. 


Probability of Dborbasb in Milk Production in the 
East and Inorbasb in thb West. 

The second indirect effect of the new policy is that by a 
combination of the increased difficulty in maintaining herds of 
cows with the equal or greater remuneration obtainable from 
other methods of farming, milk production may be greatly 
reduced in those areas naturally adapted for profitable grain 
production, and increased in others where the natural conditions 
enable milk to be produced most cheaply. 

If the Corn Production Bill were the only instance of State 
action affecting Agriculture at the present time, this probable 
effect would only become evident in the course of a few years, 
but it is dsLdoubtedly the case that the maximum prices for 
milk fixed the Ministry of Food are exerting an influence 
which will bring about the same result in a comparatively short 
space of tinle. This aspect of the situation will be referred to 
briefly later. 

An examination of the sources of the milk supply of most of 
the large cities of England in pre-war days would have brought 
to light the fact that, with the exception of London, the re- 
quirements of any city were almost entirely met by the farmers 
in the surrounding counties. Even in the case of cities located 
in counties which were preponderantly arable, the returns from 
milk production were sufficiently satisfactory to make it worth 
the while of farmers in the vicinity to take up Uiis system of 
farming. In respect of London the demand increased to such 
an extent in recent years that milk was drawn from half the 
counties in England, not only from the traditionally dairying 
areas of the West and Midlands, but also from the EasUrn 
counties and from other districts where the soil was easily 
worked and eminently suitable for arable cultivation. In th# 
latter areas this demand often led fanners to lay down arable fb 
pasture so that they might be able to maintain their cows as 
cheaply as possible during the summer, even after the prices of 
grain and other farm produce again had begun to show a alight 
but regular upward tendency. 

In order to carry out the schemes of the Food Production 
Department, it is precisely grass fields of this description which 
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have been selected firtrt for reconvereion into amble, and in apito 
of tlie fact that on theee farms the growth of soiling crops snch 
as rye, trifolinm, Tetches and maize has been most largely 
practised and is understood, the breaking up of the pasture, 
associated with the larger returns now obtainable from cereals, 
will undoubtedly tend to the reduction, if not the dispersal, of 
many dairy herds. 

One is therefore forced to the conclusion that the proportion 
of London's milk supply drawn from the Eastern counties of 
England, and from other districts where tillage is comparatively 
ewy, cannot fail to decrease for a period of years, while the 
cities and towns located in these districts are likely to have a 
much restricted local supply and suffer from periodical 
shortages. 

On the other hand, there is already evidence that in some 
districts in the Western counties the numbers of dairy stock 
have increased during the last three years and the high prices 
obtainable for milk and cheese, together with a comjSlatively 
low cost of production are factors directly tending to encourage 
this change. 

On many farms in theee counties there was great room for 
improvement in the management of the grass land, and in so 
far as the campaign for an increase in the arable land has led 
to the manuring and better treatment of the acreage remaining 
in pasture, the stock-carrying capacity of the farms has not been 
in any way reduced ; also during the past two summers the 
weather has been in favour of milk production, and it has been 
possible to go through both summer and winter with the use of 
the minimum quantity of concentrated feeding stuffs. 

Apart, however, from the effects of the Com Production 
Act, which can only have come into operation during 1917, the 
increase in the price of milk and milk products and the control 
of milk prices by the Ministry of Food have materially assisted 
dairy frirming in the Western counties. The price of milk 
rose much more slowly after the outbreak of war than the price 
of other commodities, but the factors contributing to a higher 
cost, namely, the use of large amounts of purchased feeding 
stuffs and the rise in wages, came into operation much more 
quickly in the Eastern counties and in the densely populated 
industrial districts than in the pastoral counties towards the 
South-West, with the result that in the former, dairy farmers 
had great difficulty in making ends meet, while in the latter 
t^y had a reasonable margin. The first Milk Prices Order, 
giving an increase to the producer of 6^. per gallon above 
pre-w^ price, allowed loc^ variations arising out of local 
conditions to continue, but while this sum was ample in the 
districts of cheap production it was in many other 
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ineofSksient The present Order S however, although fiidng e 
uniform maximum to idl produoere at their local stations, takes 
no account of districts of high and low costs of production, 
and as this cost is much less in the South-Western and Western 
counties, with their ample supplies of grass and comparatively 
mild winters, than in the Eastern counties where the pasture is 
inferior, the winters more severe and the practice of indoor 
feeding almost universal, the effect of the flat rate must be to 
encourage dairy farming in the West and discourage it in the 
East. 

Thus, whatever tendency may have arisen from the 
breaking-up of pasture and associated factors towards a 
redistribution of the numbers of cows, the method of the 
Ministry of Food in the fixing of milk prices has greatly 
accelerated this movement, and it is as well to realise that this 
change must accentuate the difficulties already associated with 
the distribution of milk. It is necessary at present to forward 
milk from Dorset and neighbouring counties to towns in East 
Kent and apy serious increase in this practice would raise, 
amongst others, the very large question of the most economical 
use of the^ railways in relation to the transit of milk. 

0 Future Supply op Labour. 

In addition to the probable changes in dairy farming 
considered tn the preceding pages as likely to follow' from the 
new agricultural policy there is at least one other to which 
attention must be drawn. This is the supply of labour for 
dairy farms. It is hardly possible to discuss this subject at the 
present time in more than vague generalities, as the problems 
associated with it differ from those already considered in that 
they will be more profoundly affected by the termination of 
the war. The need for the utmost production of food 
at home will be even greater after peace has been declared 
than at the present time, and every month added to the 
duration of the wrar increases but does not alter greatly the 
nature of the difficulties of supply which will then have to 
be faced ; the post-war labour problems, however, will be 
different in many respects from those which have to be dealt 
with at present, as it cannot be assumed that soldier labour 
will continue to be provided for any length of time aft^ thk 
end of the war. ^ 

The increased production of home-grown food is bound up 
indissolubly with the provision of a sufficient supply of labour 
for the farms, and the minimum wage guaranteed to agricultural 
labourers by the Oom Production Act is only one step in the 

> The Milk Order (No. 989) Sxiag maximum prieea from Ootober lat, 
2917, to mmth Slit, 1918, 
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directioD of providing inducements to men to return to or to 
remain on the land. The questions of sufficient and satisfactory 
housing accommodation, of the hours of labour, of whole and 
half-holidays, &c., will aJl arise after the war, and whether the 
required labour will be forthcoming or not will depend on the 
answers that can be given. 

From the dairy farmer’s point of view it should be realised 
that he has not only to pay the minimum wage without any 
guaranteed minimum price for milk except such as may be 
promised through the Pood Controller, but that the work in 
connection with milk production is the most continuously 
exacting of all farm labour ; it is the most difficult to fit in with 
any system of a fixed number of hours per week, or of half- 
holidays, If, in the future, therefore, labourers have a choice, 
as they undoubtedly will have, firstly, between work in the 
colonies and work at home ; secondly, between city and country 
work ; and thirdly, between work without cows and work with 
cows, there is little doubt that the last mentioned will^nly be 
undertaken with the certainty of a corresponding payment. 
Further, the educational effect of war and war conditions on 
the farmer already referred to, will extend to the labourer, and 
it will hardly be possible to maintain in the future the extreme 
differences which have existed in the past between the rates of 
wages in one county and in another. 

It is unnecessary to dwell further on this matter now, but it 
should be evident that if dairy farmers are to retain the labour 
necessary to maintain their output of milk after the war, they 
must be able and willing to study and adopt all practicable 
labour-saving methods. This may in\olve rearrangement or 
reconstruction of farm buildings, a mnch greater introduction 
of mechanical milkers and other mechanical devices for reducing 
labour in cleaning cowsheds, in the preparation of foods and of 
feeding, and it should certainly lead to a careful consideration 
as to how far co-operation in the collection, treatment and 
the utilisation of milk may bring about a much-to-be-desired 
modification of the working hours on the dairy farm. 

Dairy Farming in Relation to the Nation’s 
Food Supply. 

Reference has been made on a previous page to the fact that 
the policy of the production of the maximum amount of food 
at home is as yet in its earliest stages of development, and up to 
the present attention has been almost entirely directed to the 
encouragement of cereal and potato growing. The greater 
quantity of human food obtained per acre from these crops 
^ than from others, 6U<^ as hay and roots (which are only of 
' indirect value, producing human food only through the medium 
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of live stock), is au all-sufficient reason for this concentration 
of effort At the same time it is most desirable that the value of 
other systems of farming as contributors to the food supply of 
the nation should not be overlooked. 

The point has already been made that the selection of 
alternatives is not between grain growing and milk production, 
between arable and pasture, but between the cow and other 
kinds of fdrm live stock as agents for the conversion into 
human food of those field crops wh*ch are not suitable for 
direct human consumption. The relative economy of the 
different classes of farm animals for this purpose received 
but little study in this country prior to 1915 and the supreme 
position of the cow in such a comparison was not generally 
realised. 

In a most careful and exhaustive Report drawn up by a 
Committee of the Royal Society, and entitled “ The Food Supply 
of the United Kingdom,” there appears the following state- 
ment : — 

“ Considerable economy in fodder can be effected by 
varying the kind of animal to which it is fed. All animals 
are by no means equally good ‘ converters,’ as is shown by 
the following figures : — 

Lb, Starch Equivalent | required to ( 1,000 Calories m 
in Fodder ) produce 1 the form of 

2*9 . . . . Milk from good cow 

(800 galls.). 

3*0 .... Pig Meat. 

4-7 ... . Veal. 

4*7 , . , . Milk from bad cow 

(300 galls.). 

5*3 .... Mutton. 

7*0 .... Eggs. 

7*0 ... . « Baby” beef. 

9*0 .... “Steer” beef. 

“ These figures justify the agricultural policy of most 
Continental countries which rely on dairy products, pig 
meat and veal, for a very largQ proportion of their supply 
of animal food. A given supply of fodder is capable of 
producing a far greater amount of protein and calories in 
these forms than if it is used to a very large extent as in 
Great Britain for the production of mutton and beef.” 

Much might be written in qualification of these figures, such 
as the dependence of the pig on foods which are suitable for 
direct human consumption, the importance of the sheep as a 
source 6f wool and as a factor in the successful cropping of 
light arable landi also the greater labour required by cows — ^it 
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\B highly desirable that the rettirns per unit of labour and per 
unit of capital should be worked out in addition to the returns 
per unit of starch equivalent consumed — ^but in spite of all 
possible qualifications, it is indisputable that the cow surpasses 
all farm animals in her power to convert the crops of the field 
into human food. Further, the returns from the pig, steer and 
sheep are obtained only after these animals are killed, whereas 
the cow continues alive and productive — in fact, the ultimate 
source of veal and beef as well as of milk. 

In addition to the importance of the cow as shown above, 
we have the unique value of milk itself as a food and the 
undeniable fact that not enough milk was and is consumed by 
infants and children. The increase in milk production in 
England since 1870 has been referred to, and the following 
comparisons of increases in cows, in population and in value 
of imports of dairy products are probably surprising and most 
certainly instructive : — 


Oomparative Increases in Population^ Number of Oows^ and 
Value of Imports of Dai^y Produce^ 1871 to 1914. 


Tear 

Population of 

Great Britain 

Cows and Heifers in 
Great Britain 

Value of Dairy Produce 
imported into United 
Kingdom^ 



1871-100 


1871-100 

£ 

18n=100 

1871 

26,072,284 

100 

2,091,433 

100 

10,280,536 

100 

1881 

29,710,012 

113 

2,270,268 

109 

16,111,266 

156 

1891 

33,028,172 1 

126 

2,657,054 

127 

20,862,960 

202 

1901 

36,999,946 1 

142 

2,602,294 

124 

29,894,760 

290 

1911 

40,831,396 

1B6 

3,826,049 

186 

36,272,743 

862 

1914 

*41,700,000 

160 1 

S’, 987,988 

140 

38,203,814 

870 


1 Eftimated. a Almost entirely imported ioto Great Britain. 


The above Table shows that the rate of increase in 
population during the last half century has considerably 
exceeded the rate of increase in the numbers of cows and 
heifers, and that the value of the dairy produce imported 
has increased in a most extraordinary manner in the same 
period. Nothing could show more clearly the need for an 
increase in the dairy stock in this country after the war if 
the dependence of our population on imported dairy produce 
is to be reduced to any appreciable extent. 

A sentence has been quoted from the Committee of the 
Royal Society’s Report on the attention directed to the 
development of dairying and the associated industry of pig- 
farming in Continental countries. It may be of interest to 
compare the relative density of the population and the 
numbers of the different kinds of live stock in those 
European countries for which the figures are available 
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Dmtity of Ptfuiation and Numbers of Live Stock per 100 
Acres of Cultivated Land. 

(Oftleulated from Agrlcnltural SiatiitioB 1911 and 1912 ) 


Oountry 

Population 

Live stock per 100 acies cultivated land 

Per 

mS’e 

Per 100 
acres 
cultivated 
land 

Total 

cattle 

OoWB 

Other 

cattle 

PiK« 

Sheep 

Belgium 

658 

167 7 

40 9 

20 9 

20 0 

30 1 

?» 

Holland 

407 

112 7 

88 1 

201 

180 

28 7 

1(>7 

United Kingdom 

874 

97 2 

25 4 

94 

16 0 

86 

619 

Germany 

311 

82 6 

24 6 

12 7 

118 

26 6 

70 

Switserland 

286 j 

69 0 

26 2 

14 6 

11 7 

10*3 

29 

Austria 

222 

63 9 

20 1 

10 8 

98 

14 1 

53 

France 

193 

44 2 

16 2 

86 

76 

76 

18 0 

Denmark I 

180 

40 5 

32 5 

18 5 

14 0 

21 2 

10 5 

Sweden 

1 

32 

i 

46 0 

219 

160 

69 

77 

77 


1 Not enumerated since 1895 


The above countries are tabulated in the order of the 
density of population, and it will be noted that while the 
United SSingdom is third in this respect no less than seven 
out of thei^ine have a larger proportionate number of cows 
and six have a larger proportionate number of pigs. Surely 
it would only be to the great and lasting benefit of this 
country if the numbers of cows were increased to the 
proportion found in Switzerland, Sweden or Denmark, 
lea^ng as an object lesson in what can be done in the 
maintenance of stock in a densely populated country the 
achievements of Holland and Belgium. 

More could be added if more were necessary to show the 
value and importance of the dairy industry in relation to the 
nation’s food supply, but enough has been said to make it 
abundantly clear that any diminution in milk production 
would be a step away from instead of towards the ideal of 
the production of a ^safe” amount of food at home. 

The maintenance of the output of milk during the war and 
the possibility of the much-to-be*desired increase afterwards 
depend on the action taken by the Government Department 
concerned on two most important points. The first of these t 
the price which the producer receives. Unless the productioh 
and sale of milk and milk products is Mlowed to become 
reasonably profitable the supply will diminish. The second 
is the provision of means qf education whereby the dairy 
fiunner msy be assisted and enabled to adapt bis methods to 
the new conditions as quickly as possible and with the least 
loss to himself. If the educational work in respect of milk 
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recording, economy in feeding, and suitable and improred 
methods of cropping be resumed and extended, with prae> 
tical demonstrations where possible, throngbont every dairy 
district in England, satisfactory conditions as to price will 
be more generally and quickly attained, also the quality of 
dairy stock and dairy produce, and the standard of dairy 
farming as a whole, will be raised to a higher level to the 
benefit of the individual farmer and of the nation at large. 

Jaubs Mackintosh. 

Faculty of Agriculture and Horticulture, 

University College, Reading 


THE WASTAGE OF MILK. 

For some time past inquiries have been carried out ccteerning 
the losses and sources of loss which occur in the Milk and 
Dairy Industries. These inquiries were undertaken partly in 
order to demonstrate the need or otherwise of investigations) 
partly in order to find out in which directions such investigations, 
if necessary, might be most profitably undertaken. Many of 
the inquiries are still incomplete ; but the following figures, 
dealing with milk sent by rail for human consumption, are 
sufficiently significant to be worthy of consideration. 

The figures shown in Table I represent the average annual 
losses in the milk industries in two widely separated districts* 

The first district was in receipt of an annual supply of rail 
milk of about 90,000,000 gallons. When inquiries were made 
among the distributors of the milk in the district the following 
sources of Joss were found to exist t 

(1) Milk which arrived sour and unfit for distribution, 

1 per cent. 

(2) Loss by splashing, about 3 pints per churn. 

(3) Milk which, though not sour, yet required pasteurization 

before delivery to consumers, 10 per cent. 

(4) Irregularity of supply and demand, necessitating the 

purchase of accommodation milk and the sale of 
surplus milk. The average loss from this cause 
amounted to Id. per gallon. 

The annual milk supply of the second district amounted to 
75,000,000 gallons. In this case no information was given 
concerning losses (2), (3) and (4), but the loss from sour milk was 
stated to be 1 to 2 per cent of the whole. This second milk 
supply was in a dairying district, and it is possible that some 
of the losses found in districts which produce milk for human 



25 


Wastage of Milk. 

ooDBOxaption only, irregularity of supply, may be avoided, 
but it is probable that the loss by splashing, which seems to be 
general, was suffered. If it be assumed that each churn was 
full when it was sent out, this loss would amount to 1,654,000 
gallons in the course of a year. 

If the value of milk be taken at Is. a gallon, then the 
following losses are found to occur in these two supplies : — 


Table I. 



Gallons of milk annually 

Value at 

1<. a gallon 

District 1 . 

90,000,000 

£4,500,000 


1 Jjotses — 




(1) 

1 per cent, sour . 

900,000 

46,000 


(2) 

3 pints per chum lost by 



splashing .... 

1,966,441 

98,272 


(8) 

10 per cent, pasteurized at id 
a ^llon .... 

8,713,465 

18,163 


(4) 

Irregularity of supply and 
demand necessitating pur- 





chase of accommodation 





milk and sale of surplus at 
a loss, Id. a gallon . 


876,000 


Total losses ... 

1 

£536,425 


These losses represent a loss of about one-ninth of the 
monetary value of this supply. 


Distnct 2. . 

76,000,000 

£3,760,000 


Lot$es — 

/ 


1-2 per cent, sour at 1 per cent. 750,000 

87,600 


If these figures be considered it is clear that the sources of 
loss may be divided into two main groups : (1) those which 
involve not only financial loss bnt also the loss of valuable food 
stuff, and (2) those which at first sight would appear to be trade 
losses ; none the less they are of importance to the nation, since 
their incidence must be considered by the dealer in fixing ^his 
price to the consumer, and they must thenf ore tend to increase 
the cost of milk. The lose due to souring in district 1 amounted 
to 900,000 gallons, and in district 2 to not less than 750,000 
gallons. If it be assumed that there was no loss by splashing 
in district 2 there remains an annual loss of 1,965,441 gallons 
of milk in district 1 from this cause. 
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Hie 1O6S60 due to sour mQk and mate by eplashiiig wheu 
takeu together show that of 165,000/)00 gallmiB of milk^ not laei 
than 3,615,441 gallons were wasted, representing a loss of about 
2 per cent, of the whole supply, and a very serious loss of 
valuable food stuff. 

The remaining sources of loss comprised that portion of the 
milk which required to be pasteurised before it could be sent 
out, and serious trade loss due to irregularities of supply. The 
former does not represent a very grave monetary loss, but it is 
a question whether the nutritive value of such milk is equal to 
that of raw milk. The latter is, in the first instance, a trade 
loss, but since it amounts to Id. a gallon, it represents an 
additional cost to the consumer of at least a quart. The 
sum of all these losses represents a very considerable wastage 
of foodstuff and also a serious financial loss; the question 
therefore presents itself whether such losses are really neces- 
sary. They appear to depend upon several factors, among 
which may be mentioned unsatisfactory methods «| milk 
production at the farm, prolonged carriage under unsatisfac- 
tory conditions, the attempt to preserve the milk after it has 
reached its destination instead of at a much earlier stage, the 
lack of co-operation which has hithero existed between the 
dairy farmers, the railways and milk distributors, and 
the irregulanty of the public demand for milk. The last 
of these difficulties cannot be remedied at present ; the first 
must take time, as the production of clean milk, though not 
very difficult, does require a certain skill which is not at 
present found among many of the milk producers. Partkfl 
remedies for several of these difficulties have been suggested 
by Williams and Cornish in a pamphlet entitled **The Milk 
Supply— A Suggestion,” in which they advocated the erection 
of depdts within reach of groups of farms, at which the milk 
could be thoroughly chilled. In this way it is believed that 
the milk could be preserved for longer periods of time than is 
at present possible. The following diagram taken from the 
pamphlet clearly illustrates this point 


Railiftty Station 
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Tb6 soundncias of thoir belief is supported by the vrork of 
Kathleen Freear (see Appendices I. and II.)> who has very 
kindly permitted me to make use of some of the obseryationB 
which die has made in the course of investigations which are 
not yet completed. Kathleen Freear has studied the periods 
of time during which average milk remained sweet when 
taken three ho^rs after milking and preserved at different 
temperatures (Appendix I.). The milking was not carried 
out by meml^rs of the Staff of the Research Institute in 
Dairying, but the milk was that regularly produced on a farm 
for commercial purposes. The cows were milked at about 
6 a.m. In the summer they were out in the fields, but were 
milked (by hand) in the byres. In the winter they slept in 
the byres in which they were milked. No special precautions 
were taken to secure cleanliness and the milk was not cooled. 
It travelled by road from two and a half to three miles, and 
then quart samples were taken from the chums about three 
hours after the milking. One of these was put in an ice 
chest, a second was kept in a cool cellar, and the third at 
room tempe'mture. The figures in Appendix I. demonstrate 
that such milk when kept either at room temperatures or at 
those of the cellar could not be relied upon to remain sweet 
for twenty^our hours, but when properly cooled, could be 
kept sweet for a period of not less than four days. The work 
was carried out at some disadvantage, since it was necessary to 
place the milk in bulk in the cool chamber where it became 
gradually chilled, whereas in practice by chilling it in a thin 
stream it would be possible to cool it much more rapidly. 

It was further pointed out by Williams and Cornish that 
such depdts, being in touch with the needs of the towns, could 
regulate the supply to their real requirements and convert 
excess milk either into dried milk or into dairy products, thus 
preventing that irregularity of supply which has hitherto 
amounted to a loss of Id. a gallon to the dealer. Appendix lY. 
shows well the great fiuctuations to which the dealer has been 
subject in order that he may secure sufficient milk to carry on 
his business. The scheme which has been suggested by « 
Williams and Cornish appears to be based upon sound principles. 
It has been discussed by many losing members of the nxilk 
industry and does not offer insuperable difficulties. There is 
little doubt that it would lead to diminished financial loss, and 
the saving of much valuable foodstuff although it would not 
give a pure milk supply, and it is towards this ideal that all 
those interested in the milk industry must strive. 

The figures shown in Appendix II. demonstrate that the 
keeping properties of milk depend to a very great extent upon 
the methods of milking and upon the subsequent care of the 
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milk. The milk which was the sabject of this investigStiou 
was being produced for commercial purposes. The cows were 
milked in a milking shed ; their udders and &ihks Were 
washed. The milkers had clean hands and wore clean 
overalls. The milking was done by hand into steam^ 
sterilized American buckets, then the milk from each cow 
was sieved, cooled at once to the temperature of the water 
of a deep well, and bottled in steam-sterilized quart bottles. 
It was then sent by rail in a box to the laboratory. No 
precautions were taken to keep it cool during the journey. 
It was taken and sent oflP by rail early in the afternoon of one 
day and did not reach the laboratory until about one o’clock in 
the afternoon of the following day. On an average it was 
already about twenty-four hours old at the time of arrival at 
the laboratory. Although the milk was not cooled to a very 
low temperature and in spite of the adverse conditions it 
BuflPered during the journey, it is seen that even at the 
temperatures of the laboratory or the cellar it remafUkd sweet 
for not lefs than two days. When, however, it was kept in 
the ice chest it remained sweet for a period which was never 
less than eight days. How long such milk would have lasted 
had the initial cooling been greater and had it been kept 
refrigerated in transit is not known. Even as it is the figures 
bring out clearly the impoitance of cleanliness and immolate 
cooling upon the keeping properties of milk. 

It is the production of milk of this type that the members 
of the milk industry n ust have as their aim, since its attain- 
ment would not only diminish waste but would confer many 
benefits upon the members of the industry and upon the 
public. Among these may be mentioned the facts that it 
would be much easier to control supplies of milk, since the 
need for immediate consumption Would not be urgent ; more- 
over, its improved keeping properties should lead to more 
rational hours of labour than those which exist at present in 
the milk industry, since there should no longer be any 
necessity to catch an early morning train. We have often 
wondered how far excessively long hours of work have been 
responsible for bad milk production. Further there is the 
that the demand for clean milk is increasing, and that it is the 
doty of the milk and dairy industries to meet that demand. 

The production of such milk depends upon two main factors, 
e sufficient financial incitement and an intelligent conception of 
the work to be done. The former depends upon the public. 
If the public will not realise that between clean milk and dirty 
milk a great gulf is fixed, then it is improbable that much 
progress will be mada There is, however, every evidence that 
the public is realising more and more the value of clean milk, 
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gnd will be prepared to pay an increased price for it. The 
qnestion, therefore, which remains, is whether the Milk and 
Dairy Industries will allow the public to attempt to force them 
to produce clean milk, or whether they will themselves try to 
pr^uce the best that can be obtained. If they adopt the 
former course they will find that regulations will be passed 
governing every st^e of milk production and distribution, and 
endless inspectors will be appointed to see that these regulations 
are carried out. It is highly improbable that such regulations 
will really attain their aim. How long have the Dairies, Cow- 
sheds, and Milkshops Orders been in existence, and how many 
insanitary cowsheds still remain in the country ? The figures in 
Appendix III. are sufficient proof of this. These figures are the 
results of experiments made at the Lister Institute of twenty- 
seven samples of milk which was being supplied to Welfare 
Centres. They demonstrate quite clearly that the milk in the 
majority of the samples was not clean, and that some of it con- 
tained the germs of disease. They are sufficient to demonstrate 
that in spite of the number of years during which the Dairies, 
Cowsheds, and Milkshops Orders have been in force, they have 
not resulted in the production of clean milk. 

Far b€^r results might be expected from the recognition 
by the dai<y world of its own importance and responsibilities. 
The Milk and Dairy Industries are applied sciences, supplying 
not less than one-twelfth of the whole food stuff of the nation, 
of a monetary value at Is. a gallon of not less than 50,000,000/. 
per annum. The success or failure of these industries depends 
upon biological and chemical processes, the understanding of 
which involves problems at least as complex as those found in 
any other applied sciences. Let the industries take their stand 
upon these facts, and insist upon the importance of their own 
work by making the following demands : — 

(1) That no person shall be allowed to undertake milk or 
dairy work who does not possess a diploma or certificate of 
efficiency from an authorized body. 

(2) That any person holding such diploma or certificate of 
efficiency who shall be guilty of unbecoming conduct in his 
work shall be liable to forfeit such -diploma or certificate. 

(3) That a central authority shall be set up to control ths 
standards of examinations necessary for qualification, and to 
consider such oases of misconduct as may qccur. 

Such a scheme could be made to take^effect at any time 
that was thought proper, and ail those already engaged in these 
industries should then be permitted to register. 

The adoption of this proposal offers many advantages. It 
recognises the importance of the work and the dignity of those 
who are concerned in it. It secures the elimination of the 
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unqualified, and a higher educaijonal atandard for those 
who remain. At the preeent time Mackintosh has calculated 
that in any one year not more than one pupil from every 
forty-five farms enters a dairy school. It leaves the granting 
and withdrawal of diplomas in the hands of those most 
concerned. The competition of its own members would to a 
great extent diminish the need for constant inspection. 

The success which has attended such schemes in other 
applied sciences is sufficient justification for the belief that the 
milk and dairy industries can be lifted to a different plane. 
There is no system of inspection to control the work of the 
medical profession, and yet we trust our lives and the whole 
health of the nation to these men, who by the standard which is 
set them by their fellows are the most active in endeavouring 
to effect improvements in their work, although by constantly 
reducing the amount of disease m the country this would 
appear at first sight to be detrimental to the pecuniary interests 
of the profession. It may be thought that the progreui which 
is constantly taking place in the medical profession is the sum 
of the efforts of individuals fighting for a better place. There 
is truth in this, but not the whole truth. The spirit of 
competition is keen, and its existence is to be commended, but 
those who spend their lives among medical men know well that 
there is at the back of their work another and much more 
inspiring ideal. It is that throughout their lives they have 
been trained to bate disease and to use all the means within 
iheir power to prevent it The same atmosphere exists in the 
dental profession, and is rapidly being ciieated among the mid- 
wives. The passing of the Midwives Bill in 1902 has gradually 
eliminated the ignorant, and has substituted a body of women 
who are inspired with the sense of the importance of their work. 
It is a notable fact that the application of such conditions in 
these professions has not only improved the general standard of 
work done, but also made it more possible for those concerned 
to secure adequate financial remuneration for their labours. 

The milk and dairy industries are responsible for the pro- 
duction of a food stuff upon which the lives of our infants and 
young children depend. The success of welfare centres through- 
out the country hangs ultimately upon them. The question 
which must soon be answered is whetiier they will allow the 
public to attempt to force them to adopt more satisfactory 
methods of production and distribution of milk, or whether they 
will assert the dignity of their work and take the matter into 
their own hands, thus saving waete, and vastly improving the 
status of their profession. STBNHOtJSB Williams. 
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APPENDIX IV. 


Supply, 

Midwoek in 

Farm I 

Farm 11. 

month of 



November 1915 

391 

219 

December „ 

270 

162 

January 1916 

272 

168 

February „ 

267 

199 

March „ 

365 

315 

April 

436 

328 

May „ 

630 

437 

June „ 

664 

660 

July „ 

643 

501 

August „ 

553 

398 

Septembei ,, 

541 

807 

October „ 

620 

261 

Contract | Max. 

596 gallons per week 

860 gallons per week 

quantities t Min 

301 „ „ , 

210 „ „ „ 


SWINE FEVER. 

Thb Causb of thb Disbabb. 

A GOOD many points in connection with swine fever are still 
in doubt, but it has long been known with certainty that it 
spreads by contagion. It follows from this that the cause of 
the disease must ^ a living organism which multiplies in the 
bodies of infected animals and is passed on from the diseased 
to the healthy. In what may be termed the pre-bacteriological 
days of pathology nothing more precise than this could be said 
of the cause of any of the contagious or infectious diseases of 
man or the lower animals, and in the absence of any knowledge 
regarding the nature or form of the cause it was vaguely 
termed the virus of the disease. The methods of investi- 
gation which were introduced by Pasteur and Koch gradually 
showed that in the case of many diseases what had previously 
been called the virus was a micro-parasite, large enough to be 
seen with the microscope in the blood or tissues of diseased 
subjects, capable of being cultivated artificially outside the 
body, and able to determine an attack of the disease when 
experimentally introduced into the bodies of susceptibie 
animals. In this way it was proved that different (qpecies of 
bacteria, each possessing distinctive characters, were respectively 
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tbe catiBe of anthrax, glanders, tuberculosis, &C., and naturally 
thereafter the word virus dropped out of use in speaking of the 
cause of these diseases. 

Unfortunately there are still over a score of contagious or 
infectious diseases of man and the domesticated animals in 
which all attempts to discover a demonstrable bacterium or 
other micro-parasite as the cause have hitherto failed, and one 
of these is swine fever. In speaking of the cause of that 
disease, therefore, one has still to use the term virus.*’ 

nearly all the diseases of this group evidence has been 
produced which makes it probable that the virus is invisible 
because of the very minute size of the individual bacteria 
of which it is presumably composed. In favour of this view 
it may be said that there is nothing a priori improbable about 
it, for although the known bacteria, such as those of anthrax, 
glanders, and tuberculosis, are very small things, there does 
not appear to be any sound reason for denying that bacteria 
twenty times smaller may exist in nature. But the actual 
evidence that the living things which constitute the virus of 
swine fever and other diseases of this class are exceptionally 
minute is that they pass readily through filters which 
arrest any of the visible bacteria. It is easy to show, for 
example, that if one mixes together in water, in the same 
tube, some blood from a case of swine fever (which must 
contain the virus since it can be successfully used to infect a 
pig with the disease), and large numbers of the bacilli of 
glanders or tuberculosis, and passes the mixture through an 
appropriate filter, the liquid which comes through contains 
neither glanders nor tubercle bacilli, but does contain some 
of the germs of swine fever, since it causes swine fever if 
injected into a pig. 

On evidence of this kind the group of diseases referred to 
above are often said to be caused by ultra- visible organisms, or 
by filter-passers. 

A curious fact with regard to nearly all these filter-passers, 
including the virus of swine fever, is that they have hitherto 
resisted all attempts to induce them to grow under what may 
be termed artificial conditions, outside the body. This is a 
fact even more to be regretted than theia^dividud invisifiility, 
for an immense amount of knowledge wgarding contagious 
diseases has been gained by studying and experimenting with 
artificial cultures of the bacteria which are the cause of them. 
This failure to cultivate the ultra-visible viruses is, of course, 
not explained by the fact, or hypothesis, that the bacteria of 
frhioh they are composed are extremely minute, and it must 
he admitted that no .Mdisf^tory explanation of their refusal to 
mnltiplj outsideitbe body can at present be offered^ 
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Although it is now generally accepted that swine fever if 
caused by au ultra-visible virus, and not by anything that can 
be cultivated artificially* or made visible with the microscope, 
it is necessary to refer here to an organism which, on evidence 
that appeared to be satisfactory, was for a number of years 
believed to be the cause of the disease, and therefore termed 
the swine fever bacillus. This bacillus is almost constantly 
present in the blood of pigs that are seriously ill from swine 
fever, and It can also be detected in the lymphatic glands and 
other parts of the body. It is to be noted that if the examination 
is made immediately after death this organism is not only 
found in the positions mentioned, but is generally present 
in a state of purity, unaccompanied by any other visible 
bacteria. By feeding or inoculating with artificial cultures of 
this bacillus pigs can be made ill and even fatally infected, and 
when they die or are killed the post-mortem examinafibn 
generally shows disease of the intestines indistinguishable from 
what is common in natural cases of swine fever. In short, if 
appeared that this must be the cause of swine fever, since it 
seemed to be constantly present in cases of the disease, and 
could be successfully used in the form of artificial culture to 
infect pigs with swine fever. This conclusion had to be 
abandoned when it was shown (1) that pigs which had recovered 
from an attack of the disease set up experimentally by this 
bacillus had no immunity against swine fever, (2) that when a 
pig was infected experimentally with this >)acillus it did not 
pass the disease on to other pigs kept in contact with it, (3) that 
the blood of a pig affected with swine fever was capable of 
(fusing swine fever when injected into a healthy pig ^though 
the so-called swine-fever bacillus was Absent from it, as is 
always the case in the early stages of the disease, and (4) that 
when the bacillus was present in swine fever blood the latter 
remained infective although this bacillus and any other visible 
organisms had been separated from it by filtration, or had been 
killed by the action of disinfectants. 

This bacillus, therefore, is certainly not the cause of swine 
fever, but the great frequency, not to say absolute constancy, 
Vrith which it makes its appearance in the blood in cases of 
swine fever is very remarkable. Moreover, although it is not 
the actual cause of swine fever, that is to say, not the organism 
which is banded on from diseased to healthy pigs when the 
fisease is spreading naturally, there are strong reasons for 
believing that it plays an important part in the pig*s illness* 
That, however, is a point that will be referred to a^n later. 

The fact that the true cause of swine fever is invisible, and 
cannot be cultivated* places difficulty in the way of ascertaining 
precisely whether and ih what amount it is present in 
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different parts of the body in oases of the disease. Nevertheless 
a good de«d of information with regard to these points has been 
provided by experiment. Although it is not exactly known 
where the virus multiplies at the outset, it has been shown that 
at a very early stage in the disease, and often before the pig 
becomes^ visibly ill, the virus appears in the blood, and that it 
continues to increase in amount there until the disease reaches 
its height. It follows from this that soon after the onset of the 
disease the virus is diffused throughout the whole of the organs 
and tissues of the body. It has also been ascertained by 
experiment that the virus may be present in the alimentary 
canal and in the urine — facts which are of importance in 
connection with the spread of the disease. 

Susceptibility to the Disease and Methods of 
Infection. 

So far as is known, swine fever is a disease absolutely 
peculiar to the pig. Not only has the disease not been observed 
to occur naturally in any other species, but it has also been 
found llupossible to transmit it by experiment to other animals 
than th^pig. A contrary opinion was at one time held, but it 
was founded on the fact that rats, guinea pigs, and some other 
species could be infected by inoculating them with the so-called 
swine fever bacillus, which, as has already been shown, is 
not the cause of swine fever. It may be repeated here 
that the true cause of the disease is abundantly present in 
the blood at the height of the disease, and that, although the 
swine fever bacillus is then also often present, it may easily be 
separated by filtration. Such filtered blood or serum when 
injected into a susceptible pig sets up an attack of swine fever, 
and the pig thus infected will pass the disease on to healthy 
pigs plac^ in contact with it. On the other hand, large 
amounts of such filtered blood or serum may be injected into 
any of the small animals mentioned, or into any of the other 
domesticated animals, without any visible effect whatever. 

Another important conclusion that appears to be fully 
justified is that the virus of swine fever is quite incapable of 
multiplying outside the body of a living pig— in dirt, soil^ or 
water, for example. That follows from the fact ali^ady 
mentioned that the virus has resisted alPsttempts to induce it 
to grow under laboratory conditions, however closely these 
have been made to imitate the conditions prevailing in soil, 
wator, &c. 

The facts just stated are important, for they warrant the 
furtim conclusion that the virus or material which infects any 
one pig must have escaped from the body of another pig 
previously attacked. And this leads to consideration of the 
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by which the tim leaTce the body of a 9% 
frto ewine ferer. 

Ali that can be aaid with regard to that ie that the bMi 
the fttcee, and the discharge from the eyes have been pMted 
to be infective, and that it is probable that matter coughed txp 
and expelled from the Inngs and air passages^ and secretionB 
from the skin may also contain the virus. It will be readily 
understood that from these different sources, but especially 
from the urine and fasces, an abundance of material capable of 
spreading the disease is always present in the immediate 
neighbourhood of a pig suffering from swine fever. 

The most certain method of infecting a pig with the disease 
is to inject a dose (which need not exceed a few drops) of 
virnlent blood under the skin, and, next to that, to place 
diseased and healthy pigs in the same sty or premises, fbeding 
with blood, flesh, or other virulent materials is also generally 
successful in transmitting the disease experimentally, and it 
appears to be highly probable that the commonest method of 
natural infection is by swallowing the fresh excrement or 
urine of diseased pigs. Scraps of raw pork or bacon from 
diseased but unsuspected animals may be the cause of some 
outbreaks. It is also possible that infection may occur 
naturally by the inhalation of minute particles of faeces or 
other excretions suspended m the air. 

Ill considering the mariner in which the disease is spread, 
however, it is necessary to take account of other points besides 
the channels by which the virus enters and leaves the bodies of 
pigs. One of these is the question whether the virus is ever 
or frequently carried from place to place by men or other 
animals than infected swine. This question has generally been 
given an affirmative answer, butchers, pig- dealers, and other 
persons who have been in contact with diseased pigs being 
thought capable of carrying the virus in an active condition 
on their hands, boots, or clothes. Rats have also been accused 
of carrying the disease from one sty to another. While it 
cannot be denied that the disease is ever spread in any of these 
ways, it may be said that infection by snch indirect means is 
pi^bably very rare. It has also been supposed that carts, 
railway waggons, &c., in which diseased swine have been 
oarri^ may be dangerous. Opinion with regard to the extent 
of this danger has had to be modified in consequence of the 
results obtidned in the experiments conducted for the recent 
Departmental Committee on swine fever in order to test the 
infectivity of litter or fasces in sties vacated by diseased pigs, 
niese experiments indicated that when the fasces of diseiM^ 
pigs or the litter soiled with their urine are left to natwad 
influences th^ rapidly cease to be dangerous. As the 
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10 ijf Sm|>ori»lioe it may be stated that in these 

ejq^eidi|i|eiiti llifeetion saoceeded when healthy pigs were 
plaoeA on the manure immediately after the diseased pigs 
had been remoTed, and in one experiment after seven days ; 
bat| on the other band, negative results were obtained in 
experiments in which respectively one day, two days, fourteen 
days, twenty-one days, twenty-eight days, and foity-two days 
were allowra to elapse before the healthy pigs were placed on 
the infected manure. It can now be admitted that many 
thousands of pounds were until lately wasted annually in 
attempting to disinfect sties which would speedily have 
become harmless if left to themselves. 

The matter may be summed up by saying that the commonest 
method by which the disease is contracted is direct contact with 
infected animals, and that beside this all the other ways m 
which swine fever is spread sink into insignificance. 

Symptoms and Coursh op thb Disease. 

Like all other contagious diseases, swine fever varies 
considerably in regard to the course which it runs. The 
severity of an attack depends upon a number of factors, the 
most important of which are the virulence of the infective 
material or virus, the dose or quantity of this virus, the age 
of the infected animal, and individual susceptibility. 

That the ultra-visible virus, so to speak, vanes greatly in its 
powers for mischief is a fact which must be admitted, though 
it cannot yet be explained. It is to this cause that one ascribes 
either the exceptional severity or the exceptional mildness of 
the disease as compared with what is usually observed in pigs 
of the same age and breed and kept under similar conditions. 
Yonng pigs are more susceptible than older ones, as shown 
by the severity of the symptoms and the greater proportion of 
fatal cases among them. The influence of varying doses of the 
virus is difiBcult to measure in natural cases, but it is observed 
in pigs infected experimentally by the injection of varying 
doses of the same virulent blood. 

Ab a rule the first discoverable evidence of infection, 
though it is hardly a symptom in the ordinary sense of 
word, is a rise of temperature. The normal temperature of 
the pig varies between 102® and 103® F., and in swine fever it 
generally rises three or four degrees. This rise usually begins 
about a week or ten days after natural infection, but it may 
occur within four or five days, and even within two days, after 
inoculation with blood. This elevation of temperature is not 
only the first discoverable evidence of infection, but also the 
most oenstant, since it may be detected in mild cases in which 
outward symptoms of actual illness are never exhibited. 
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Actual symptoms usually appear soon after, but sometimes 
accompany, the rise of temperature. They take the form of 
loss of appetite, dulness, an unwillingness to move, and an 
inclination to burrow into the litter if that is abundant. As 
a rule these symptoms become pronounced during the second 
week after natural infection, but they may appear earlier. 
Diarrhoea often, but by no means always, sets in, and in fatal 
cases there is rapidly increasing weakness, in consequence of 
which the animal sways in its hind-quarters when compelled 
to move. Thirst is often manifested, although solid food is 
refused. Sometimes there is a diffuse reddish or livid dis- 
colouration of the skin from congestion of the cutaneous 
vessels. At any time during the period of visible illness an 
affected animal may develop a cough or begin to breathe 
rapidly, and these symptoms are usually the result^f an 
attack of pneumonia, which is a comparatively fluent 
complication of swine fever. 

What has just been said represents the train of symptoms 
usually observed in swine fever, but a fact which is of the 
greatest importance is that in quite a considerable proportion 
of cases pigs which become infected develop no outward 
symptoms of illness. Even in such mild cases there is generally 
a more or less marked rise of temperature, but probably even 
that is sometimes absent. 

The death rate among pigs which become infected may be 
anything from 95 per cent, down to 20 per cent,, or even less. 
As a rule death does not occur in less than a week after the 
onset of symptoms, but it may happen within two or three 
days, and frequently it is deferred for several weeks if the 
disease is allowed to run its natural course. 

In the animals that survive the recovery is usually a real 
one, the lesions in the bowel and elsewhere healing up com- 
pletely, and the virus disappearing from the system. There 
are reasons for suspecting, however, that some animals make a 
recovery which is incomplete, with the result that, in spite of 
apparent health, they are capable of transmitting the disease, or 
acting as “ carriers.” 


Lbsionb. 

By the word lesions is here meant the alterations in the 
appearance and structure of the different parts of the body 
which are found in cases of swine fever. In very acute oases, 
especially in those in which death occurs within a day or two 
after the first signs of illness, the post-mortem examination may 
show no very pronounced abnormalities, or at least none that 
ai^ at all characteristic. In such cases one expects to find 
diffuse inflammation of the stomach and intestines, especially 
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of the large intestine, congestion of the lymphatic glands of 
the body generally, and small haemorrhages in the kidneys, 
serons membranes, and other places. 

In the immense majority of cases of swine fever, however, 
in which visible symptoms of illness have been exMbited for 
more than two or three days, a post-mortem examination will 
show lesions that are very distinctive in character. These 



Part of tbe large intestine of a pig laid open to show the ulcers of swine ftorer 
1 and 2« sharply defined single ulcers 8 and 4, large patches formed by confluence 
of a number of ulcers (About half the natural size ) ^ 

lesions are found with greatest constancy in the large intestine, 
and especially in its anterior part. In the moderately acute 
oases, or in those killed at a comparatively early stage of the 
disease, one often finds that the large intestine is diffusely 
inflamed, and that the mucous membrane has adherent to it a 
whitish or yellowish material, somewhat similar in appearance 
to the membrane which forms in the throat in cases of diphtheria 
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in the human subject. This type of disease in the intcst&lfa Im 
swine fever is therefore called the diphtheritic type. 

In most cases of swine fever, however, the lesions present 
at the time of death are of what is termed the ulcerative i>ype, 
the usual appearance of which is shown in the accompanying 
figure. The so-called swine fever ulcers are rounded spate or 
patches, which usually vary in diameter from about half an Inch 
downwards, but in exceptional cases some of them attain a 
much larger size. These patches are in fact circular areas of 
the lining membrane of the bowel which have undergone 
necrosis, that is to say, the patch of tissue is dead or mortified. 

In the condition in which they are most commonly 
encountered these lesions are thus, strictly speaking, not ulcers, 
but if a diseased pig survives for a sufficient time they become 
converted into genuine ulcers, owing to the shedding or ^ting 
off of the mortified piece as a slough. Whereas in thr'terly 
stage the rounded patches generally stand a little above the 
normal level of the mucous membrane, the genuine ulcer 
produced by detachment of the slough is a shallow depression. 
In cases of actual recovery from swine fever these ulcers heal 
up, but for a considerable time afterwards their situation is 
marked by a smooth scar or depression on the lining membrane 
of the bowel. By the detection of such scars in the bowel one 
may recognise that a pig apparently healthy at the time of 
slaughter has some time previously suffered from an attack of 
the disease. 

Although the bowel is the. commonest situation of these 
ulcers they are occasionally found in the stomach, on the 
tongue, and in the throat, and in very rare cases similar lesions 
have been observed on the skin. 

Lastly, it ought to be said that not infrequently the 
diphtheritic and the ulcerative types of lesions are present 
in the same pig. 

Other lesions which are not uncommon, though far less 
frequent than those just described, affect the lungs. The 
disease here takes the form of a pneumonia which tends to run 
its course rapidly, and lead to extensive consolidation of the 
lung tissue. Pleurisy often accompanies this pneumonia. 

Reference must here be made again to the so-called swine 
fever bacillus, and to the part which it plays in the causation 
of the disease. As previously stated, pigs can be infected with 
artificial cultures of this organism, and in pigs so infected 
lesions develop in the intestine which cannot be distinguidied 
from those found in natural oases of swine fever. To explain 
this fact it appears to be necessary to assume that, although 
diphtheritic inflammation and ulceration are the most cbiw- 
acteristic poet-mortem^signs of swine fever, these lesions are 
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ndt pl^odtioed by the ultra-visible vims which is the true cause 
of the disease, but by this swine fever bacillus, which plays the 
part 6f a secondary invader. It may at first sight appear to be 
Scarcely credible that an alteration which is so constantly 
present that it is generally relied upon as a guide to diagnosis 
in swine fever is not an essential lesion. It may be stated, 
however, that in this respect swine fever does not stand alone, 
there being a few other diseases in which the practically constant 
lesions are not set up by the actual cause of the disease, but by 
other bacteria which play the part of secondary invadere. 

The so-called swine fever bacillus appears to be a common, 
if not constant, inhabitant of the intestines in the pig, and 
ordinarily it multiplies there to only a limited extent, does not 
invade the body, and therefore causes no disturbance of health. 
As a result, however, of the multiplication of the true virus of 
swine fever in the blood, the pig's resistance to infection with 
the bacilli from the intestine is weakened, and these begin to 
invade the intestinal wall, to cause infiammation and necrosis 
of tho* mucous membrane, and later on to invade the body 
generally to a greater or less extent. 

Similarly, the evidence appears to show that the pneumonia 
which is so frequently met with in fatal cases of swine fever is 
not an essential or primary lesion, but is caused by another 
visible organism which is probably always present in the air 
passages of healthy pigs. The pneumonia which is caused by 
this bacillus was for many years described as an independent 
disease by Continental authors, and termed swine plague or 
contagious pneumonia of the pig. That this view was erroneous, 
at least with regard to cases of pneumonia occurring among 
pigs in Great Britain, and that such pneumonia was generally, 
if not invariably, a mere complication of swine fever, was first 
pointed out by the Departmental Committee which investigated 
the subject in 1897. 

Methods of Dealing with the Disease. 

The Policy of General Slaughter . — At the end of October, 
1893, swine fever, which during the previous fifteen years had 
been dealt with by the local authorities, was taken in hapd by 
the Board of Agriculture, and from that date until two years 
ago it was opposed by measures ostensibly designed to stamp it 
out. During what may be termed the rigime of the local 
authorities the number of outbreaks reported annually varied 
from 1,717 (in 1881) to 7,926 (in 1885). During the last 
eomplete year before the disease was dealt with directly by 
the Board the outbreaks numbered 2,748. During the three 
years 1914-16 the confirmed outbreaks numbered 12,681, or an 
average of over 4,000 for each of these years. 
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T1i6 accompanying chart shows the flnctnations in the 
iMMnber of outbreaks from the beginning of the stamping-^Uit 
syst^ of dealing with the disease down to the close of the 
past year, and also the numbers of pigs slaughtered as diseased 
or exposed to infection during the period. 

It is beyond all argument that, in so far as the varions 
swine fever orders have been framed with a view to the 
complete eradication of the disease, the action of the Board has 
been a complete failure. 

It is unfortunately impossible to compare the number of 
outbreaks in the years 1879-1892 with those for the period 
1894-1917 in order to estimate to what extent, if at all, the 
outbreaks have been reduced since the disease was dealt with 
* directly by the Board. Such a comparison is impossible, 
because in the former period the outbreaks were “ rep<Nrted,” 
and in the latter “confirmed.” At least in recent years the 
method of diagnosis has been both searching and uniform, and it 
may fairly be assumed that since 1907 the confirmed annual out- 
breaks give an approximately correct measure of the prevalence 
of the disease. On the other hand, while the disease was dealt 
with by the local authorities the methods of diagnosis were far 
from trustworthy, and the errors were mainly in the direction 
of including cases which had nothing to do with swine fever. 
An accurate comparison is also impossible because the obligation 
of owners to report has probably been better observed since 
1893. 

But when full allowance is made for these facts, it still 
appears not at all unlikely that the disease is as prevalent now 
as it was before the Board dealt with it directly. And it must 
be remembered that the failure has been a very costly one, even 
if one does not include the loss occasioned by the severe 
restrictions on the sale and movement of healthy pigs, whidi 
could never have been justified except on the prospect that 
»they would lead to the stamping out of the disease. 

There is room for difference of opinion as to whether the 
eradication of the disease was actually possible, or possible only 
at a cost exceeding the national loss wMch it causes, but there 
can be little doubt regarding the cause of the failure. The 
drastic plan of slaughtering all the pigs at any place wher^ ike 
disease had been diagnosed was a sure way of stamping out 
every discovered outbreak, and if this had been continued, and 
combined with proper restrictions on movement, the disease 
might have been finally extirpated. As the chart shows, how- 
ever, this policy was not consistently followed, and for a number 
of years prior to 1915 the slaughter of all suspected pigs was not 
strictly enforced. Eradication may have been problematical 
before, but it became impossible under the altered system. 
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A share of the blame for failare may, however, be laid on 
other shoulders, for it is evident that even so-called cattle plague 
measures were bound to fail if in any considerable proportion 
of cases the existence of the disease was not promptly reported. 
That concealment was pretty frequently practised is scarcely 
open to doubt. 

In conformity with the recommendation made by the 
Departmental Committee in 1915, the attempt to extirpate the 
disease by general slaughter has been abandoned ^*for the 
present,” and probably no one saddled with any responsibility 
for the results will venture to advise its revival. 

T/ie Control of the Disease hy the Use of Serum , — Before 
considering the part which serum treatment is capable of 
playing in attempting to control swine fever it appears to be 
desirable to explain briefly the principal facts connected with 
the production of what are called anti-sera ” in general. 

As is well known, it is a general rule that when a man or 
an animal has recovered from an attack of a bacterial disease 
the person or animal in question is for a variable time afterwards 
more or less immune against a second infection with the same 
organism. Immunity which is acquired in this way is termed 
“ active.” In some cases it is possible to show by experiment 
that this immunity depends upon something which has appeared 
in the animars blood, and which continues to circulate there 
after recovery. Proof of this may be furnished by injecting 
some blood, or blood serum, from the recovered animal into a 
normal non-immune animal of the same species, and immediately 
afterwards inoculating the latter with the bacteria which are 
the cause of the disease in question. Provided a large dose of 
blood or serum has been used in sdch circumstances, the 
experiment may show that in consequence of the injection the 
previously susceptible animal has acquired some immunity. 
The immunity obtained in this way is termed passive.” 
Knowledge of this fact would suggest that in practice one 
might use the blood of recovered animals for inoculating and 
immunising healthy animals against various contagious diseases. 
This* however, is not practicable, because, although the 
immunising substance occurs in the blood of animals that have 
recovered from a natural attack, it is never present there in 
great amount, and, consequently, too large a quantity of blood 
would have to be transferred to a healthy animal in order 
to give it protection. This difficulty, however, can in many 
cases be overcome by resorting to what is termed ^‘hyper- 
ixnmunisation.” In carrying this out one may select a full 
grown healthy animal which already has some immunity in 
consequence of recovery from a attack, and Inject it 
subcutaneously or intravenously with a dose of the organism 
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which is the cause of the disease. In all probability, in spite 
of the animars immunity, the injection will provoke some 
considerable disturbance. When such disturbance has passed 
away the animal is given a second and larger dose of virus or 
bacteria, and this process is repeated many times, the dose of 
bacterid or virus being gradually increased. The effect of this 
procedure is to stimulate the production of the substance upon 
which immunity depends, and after a time, which may often 
have to be several months, the blood of the hyper-immunised 
animal becomes so enormously rich in the protective substance 
that only a small dose of it is required in order to immunise a 
healthy animal. 

In the case of diseases that are caused by visible bacteria 
which can be cultivated artificially, cultures are naturally 
always used in the process of immunising, that is to say, the 
animal is treated at intervals with steadily increasing doses of 
artificial culture. When, however, as is the case in swine 
fever, the cause of the disease cannot be cultivated outside the 
body^ one has to use the fresh blood or other material from a 
diseaa^ animal, which is known to contain the virus in large 
quantffy. 

Finally, as a general point, it ought to be stated that the 
animal which is to be employed as a serum producer must be 
naturally susceptible to the disease against which the serum is 
to be used, for if an animal already possesses natural immunity 
against a given disease injection of the bacteria of that disease 
into its body will not cause it to manufacture any protective 
substance. 

Turning now to the particular case of swine fever, it may 
sulfice to say that the serum is obtained from selected healthy 
pigs, which are given successive doses of virulent swine fever 
blood. At a place where serum has to be produced on a large 
scale it is therefore necessary to have a constant supply of such 
blood, and in order to provide it relays of pigs are infected 
with swine fever, and bled to death when the disease is at its 
height. 

Unfortunately no other animal can be used for the purpose 
of providing infected blood, because, as already mentioned, the 
pig is the only animal known to be susceptible to swin6 fever. 

The fundamental fads with regard to the powers of the 
serum are (1) that when given in sufficient dose to a healthy 
pig it renders the animal highly immune to swine fever for a 
time, (2) that this immunity steadily declines, and is so 
diminished as to be of no practical value after almut ten days, 
(3) that the serum may be successfully employed to prevent 
the development of the disease, or to make the resulting attack 
non^iangerous, if it is given within a few days after infection. 
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(4) that the aertim is of no value for curing the disease in a 
pig that is already seriously ill. 

It will be obvious that it is not advisable to use serum for 
pigs that are known to be healthy, and are not likely to be 
exposed to any risk of infection, for the immunity conveyed 
by the serum soon disappears. On the other hand, the serum 
may be used with advantage for the apparently healthy pigs on 
premises where the disease has already shown itself, and also 
for healthy pigs when there are strong grounds for fearing that 
some of them may have caught the infection. 

Towards the end of September, 1915, when the policy of 
attempting to stamp out the disease by slaughtering all 
diseased and suspected pigs was abandoned, serum was 
introduced by the Board as a means of dealing with out- 
breaks. In outline the plan now followed is as follows^ 

All Veterinary Inspectors are provided with a supply of 
serum from the Board’s laboratory. When the Board receives 
intimation that swine fever is suspected to exist at any place 
the nearest Veterinary Inspector is instructed to visit the 
premises and make a diagnosis, taking with him a reasonable 
supply of serum. Should he diagnose swine fever he is 
authorised to carry out treatment with serum if the owner 
agrees, without waiting for confirmation of his diagnosis by 
the Board. Meanwhile parts from some of the suspected pigs 
are sent on to the Board’s laboratory, and when the Veterinary 
Inspector has in the first instance reported that disease did not 
exist, and this opinion is found to have been incorrect by the 
investigation at the laboratory, the Inspector is immediately 
instructed to re-visit and offer serum treatment. 

The acceptance of serum treatment by the owner is at his 
option. When he accepts and the treatment is applied to all 
or a portion of his pigs he is advised to allow the healthy pigs 
treated on the infected parts of the premises to mix with the 
affected pigs, in order that the former may become infected by 
contact while still under the influence of the serum. As the 
immunity conveyed by the serum only lasts for about ten 
days, after which the pigs again become susceptible to swine 
fever in a fatal form if they have not previously become 
infected by contact, the only alternative to allowing the 
treated pigs to mix with the ailing is to give repeated doses 
of serum until all the ailing are dead or recovered. That, 
however, is not resorted to except when large numbers of 
healthy pigs are suspected and it is impossible to bring about 
proper mixing between the diseased and the healthy. 

After the administration of the serum Veterinary Inspectors 
pay periodical visits to the outbreaks and report as to the 
condition of the pigs. 
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Healthy pigs may by licence be moved oflE infected pre- 
mises for immediate slaughter, and other pigs may be moved 
on for fattening purposes, the latter being usually treated with 
serum on arrival. The owner is thus able to continue his 
pig-feeding business although infection may be present on 
his premises. 

It is important to observe that no ailing or suspected pigs 
are slaughtered or compensated for except such as are destroyed 
by the Veterinary Inspector in order to enable him to arrive at 
a definite diagnosis by post-mortem examination. 

Furthermore, in considering what follows the acceptance 
of serum treatment by an owner, it must also be noted that 
when the treatment is refused restrictions on the movement 
of pigs to or from the infected premises are imposed, and the 
owner is simply given the option of allowing the disease to 
run its course or to slaughter his pigs for the market at his 
own risk. 

Whether serum treatment is accepted or refused the 
restrictions on the movement of pigs to or from the infected, 
premises^ are maintained until in the opinion of the Board 
the disease has ceased to exist there. 

Information with regard to the results of the serum 
treatment for the past year have not yet been published, but 
apparently during the year after its introduction (September, 
1915) only about half the owners on whose premises swine 
fever was diagnosed agreed to the use of serum.^ During this 
period the treatment was applied to 2,100 outbreaks, in which 
77,900 pigs were involved, and when the results were com- 
pared with those obtained in outbreaks in which serum was 
not used it appeared that there was a marked advantage in the 
employment of serum. 

It cannot be claimed that it would be to the advantage of 
every owner to agree to the serum treatment, for when the 
disease has been diagnosed and the surviving apparently 
healthy pigs are of the proper age and condition it will 
probably always be best for the owner to slaughter out for 
the butcher, and after a brief interval re-stock. When, on 
the other hand, the infected herd includes valuable breeding 
animals, or stores of various ages that ^e not yet fit for the 
butcher, he will be well advised to decide in favour of the 
serum treatment. 

It must be admitted, however, that there are unsolved 
difficulties in the treatment of outbreaks in which the herd 
already includes sucking or recently weaned pigs, or sows 
that are due to farrow within the n^xt month or two, for 
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hitherto the mortality among very young animals exposed 
to infection has been very serious (up to 25 per cent.) in 
spite of serum treatment. 

A very serious handicap to the serum treatment of out- 
breaks, and indeed to any method of dealing '^ith the disease, 
is that in very many cases the infection has already spread to 
a considerable proportion of the pigs on the premises before 
the suspected existence of the disease is reported How 
injuriously this affects the results will be understood when 
it is remembered that the serum is useless as a curative, and 
apparently of very little value in the case of animals that are 
near the end of the period of incubation. Experience so far 
has indicated that on an average about .30 per cent, of the pigs 
still alive are in this more or lass hopeless condition before the 
serum is injected. As the remedy for this is entirely in the 
hands of owners, the advantage to themselves of ]^mpt' 
reporting cannot be too strongly emphasised. 

A suspicion of swine fever should always be entertained 
when any new pigs have been recently brought on to the 
premises. If possible such animals ought to be isolated for 
several weeks, and inspected daily for signs of ill health. The 
critical period is the second week after arrival, but, of course, 
the disease may show itself before that. The owner should 
remember that it is not the existence of swine fever, but the 
suspicion of it, that he has to report, and that when recently 
purchased pigs appear ailing it is better not to wait for what he 
may consider the decided symptoms of the disease. 

There remains to be mentioned a method of employing 
serum which is different from the one just described. This 
consists in inoculating pigs simultaneously with serum and 
with virulent blood. What is expected from this operation is 
that the attack of swine fever caused by the virulent blood will 
be held in check by the serum, with the result that the disease 
will be mild and non-dangerous, but leave a strong and lasting 
immunity. Unfortunately this result is not obtained in every 
case, and although the losses caused by the operation itself 
vary greatly they probably cannot be placed at less than 5 per 
cent, on an average among pigs under six months old. This 
method has been practised on a very large scale in the United 
States of America and in Hungary — countries in which the 
swine fever is already so diffused, and the facilities for the 
spread of the infection are so great, that the stamping out of the 
disease, or even its coivtrol by restrictions on movement, is 
considered impossible. It will be readily understood that* in 
shoh circumstances the best plan may be to encourage evwy 
owner to have the whole of his pigs systematically vaccinated 
by the above method as soon as they reach a suitable age. It 
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will be equally plain that the method has at present no interest 
for this country, as if generally practised it would occasion 
a loss far in excess of what swine fever has caused in the 
worst years. 

John McFadyban. 

Royal Veterinary College, 

London, N.W.l. 


SOME PROBLEMS OF RE-AFFORESTATION. 


No figures are available to show what area of British woodlands 
has been cleared during the war, but it is common knowledge 
that felling has been much in excess of normal, while planting 
operations have perforce been largely suspended. Timber of 
all kinds has been in demand, but the inroads have undoubtedly 
been gr^test in the case of conifers, and owners of poorly-grown 
immature Scots pine, spruce, and larch have bad an opportunity 
to realise, at a good jirice, timber which in pre-war times was 
practically unsaleable. 

Whether the Government will take steps to secure the re- 
planting of denuded areas remains to be seen, but in any case 
most owners will want to re-invest a portion of the sum realised 
from sales, so that the next few years are likely to witness 
considerable silvicultural activity. Much has been learned in 
respect of economic forestry during the past twenty or thirty 
years, and it is well that the results of such experience should 
be applied to the problems of re-afforestation that lie ahead 
of us. 

•^^There are some who hold that a planter’s choice of species 
should be confined to those which have been almost exclusively 
relied on in the past. As regards hard woods this decision is a 
sound one, and one cannot name a single exotic species of hard 
wood possessed of merits superior, or even equal to, those 
associated with native or long-acclimatized species. Our pative 
oak, ash, elm, birch, sycamore, willow a{id poplar grow as fast, 
are as free from disease, and furnish as good timber as any 
exotic species of these genera that have been tried. In saying 
this it is not forgotten that Alnua inoana possesses certain 
characteristics not shared by the common alder, Alnus gluhnosa^ 
inasmuch as it will grow quickly on poor thin chalky soil, and 
thus prove useful as a nurse to better species. Then, again, a 
number of exotic and hybrid poplars have been into<^uced 
during recent years, and some of them seem to possess great 
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vigour in youth, but whether in the end they will surpass long- 
tried species, such as the black Italian and the white poplaro, 
cannot at present be determined. 

While, therefore, planters are advised to adhere to the species 
of hardwoods to which they are accustomed, the case is different 
in regard to conifers. In the past the planter’s choice seldom 
went beyond Scots pine, Norway spruce, and European larch, 
with the occasional inclusion of silver fir and Corsican pine, 
and even less frequently of Weymouth and Maritime pines. 
This statement refers to plantations established thirty or more 
years ago, and is also limited to forestry on a commercial scale, 
and has no reference to ornamental planting. But although 
not planted on a large scale, enough has been done with certain 
exotic conifers to warrant their taking an important place in 
present-day silviculture. The newer conifers whose merits 
entitle them to attention on economic grounds are, in till first 
instance, the Douglas fir, the Sitka spruce, and the Japanese 
larch ; and, to a much less extent, Abies grandis, Tsuga 
Alheriiana {^Mertensiana\ Pinus insignis (=radiaia)y and 
Thuja gigantea (j=.plicata). 

There are some who urge that native trees alone should be 
depended on for commercial afforestation, forgetting that such 
trees, for instance, as the common larch and spruce, are no* 
more natives than those that have just been mentioned, the 
only difference being that they happened to be introduced 
somewhat earlier. The list of forest trees— that is, trees 
attaining to timber dimensions — strictly indigenous to this 
country is a very short one. Of conifers, there are only the 
Scots pine and yew ; while of hardwoods there are the sessile 
and pedunculate oaks, the beech, the ash, the wych elm, the 
birch, the alder, the aspen and the cherry. 

The Douglas Fir, — Introduced from North-West America 
in 1828, this tree has been extensively planted in parks and 
arboreta. It has also been used to a certain extent in mixed 
plantations, and there are a few examples of pure woods of 
this species up to sixty years of age. The only two objections 
that can be urged against the Douglas fir are, first, that it does 
not thrive well upon a soil containing a high percentage of 
lime, and second, that, in exposed situations, its top and branches 
are apt to be broken by wind. As regards its antipathy to lime 
it may be said that an instance has recently been described' 
which shows that even on the most pronouncedly calcareous 
soil pf all, namely cbal^, fair success has been obtained with 
Douglas fir. The surface, however, was covered to a depth of 
2 or 3 inches with the accumulated leaf-mould of a former 
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crop of beech. As to the frequency with which the top is 
broken by wind, it may be remarked that this loss generally 
occurs either in the case of solitary trees, or of trees thinly 
scattered throughout a wood. The Douglas fir usually grows 
faster than any species with which it may be mixed, and its 
top is therefore much exposed to the influence of gales. If, 
however, this species is grown in pure woods, one tree shelters 
another, and, except along the margin of the plantation, or on a 
hillside fully exposed to the south-west gales, the disadvantage 
referred to is not serious. 

These drawbacks are much more than counterbalanced by 
the many merits possessed by tjiis tree. In quality the wood 
is much superior to Scotch pine or spruce ; in fact, in point of 
durability it closely approaches larch, which it also resembles 
in colour and texture. In some parts of Scotland, before the 
war, a good deal of Douglas fir up to fifty years old was being 
put on the market, merchants often buying it at the price of 
Soots pine and spruce. On being asked as to the uses to which 
it was put, a forester remarked that it went into the sawmill 
as Doui^as fir, but it all came out as larch posts and rails I 

Not' only is Douglas fir timber of the highest value for 
general estate purposes, but it also furnishes excellent pit wood, 
and, when of sufficient size, it is unsurpassed for all high-class 
structural purposes. Its merits have now been thoroughly 
recognised in the timber trade, and Douglas fir — or Oregon 
pine, as it is often called — now takes a very high place in the 
lumber industry of the United States and Canada. 

But, high as is the quality of the timber of this species, the 
volume of timber produced per acre is even more remarkable. 
Volume XX. of the Journal of the Board of Agriculture for 
1913-14 contains the results of measurements of six plantations 
of pure Douglas fir in Scotland, England, and Wales, and the 
following is an abstract of the principal facts obtained. 
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From the year of planting these six woods have given an 
averasre annual growth in volume of 162 cab. ft. per acre as a 
minimum and 284 cub. ft. as a maximum. To appreciate the 
full significance of these figures we must compare them with 
the yield of other conifers grown under average conditions. 
Thus, Roots pine grown on average lahd will have done well 
if, at fifty years, it shows a total growing stock per acre of 2,500 
to 3,000 cub. ft. (true volume), the corresponding figures for 
Norway spruce being 3,500 to 4,000 cub. ft. In the former 
case the average annual increment is 55 cub. ft., and in the 
latter 75 cub. ft., so that even the least productive of the 
Douglas fir plantations has given three times as much yield as 
an average Scots pine wood, while the best has produced more 
than five times as much timber. 

It may confidently be asserted that no tree is cap^le of 
furnishing such a high yield per acre as Douglas fir, alid it' 
should therefore be extensively planted wherever the condi- 
tions are at all favourable. 

Sitha Spruce , — This is a tree whose native habitat is 
confined to the bottoms of the valleys on the Pacific seaboard 
of Canada and the United States. Introduced into Britain in 
1831, it has been extensively planted, for the most part as 
specimen trees, in many districts. At Durris in Aberdeenshire 
it*has proved superior to all other species at an altitude of 

1.000 ft., and it has also given an excellent account of itself on 
land too wet and too peaty to suit most trees. On hot, thin, 
dry chalk in Sussex I find that the Sitka spruce is as promising 
as any species, but the woods are too young to warrant a fined 
judgment as to its success under these trying conditions. 

There being no pure woods of Sitka spruce of any con- 
siderable extent in this country it is impossible to quote 
acreage volume figures, as in the case of the Douglas fir, but 
both in height and in volume it surpasses the common spruce. 
Mr. Orozier, who has had unusual opportunities for studying 
the growth of the Sitka spruce in Scotland, states ^ that this tree 
has grown at an altitude of 750 to 800 ft., in a mixed planta- 
tion, so n^uch faster than the common spruce that before the 
seventeenth or eighteenth year the latter species had been 
largely overgrown and suppressed. At this age the Sitka 
spruces were 46 to 50 ft. in height, as compared with 35 ft. for 
the tallest specimens of the common spruce. He gives it as 
his opinion that Sitka spruce, in pure woods, and assuming 
favourable conditions, should yield 6,000 cub. ft. per acre 
ol timber (quarter girth measure) at thirty-one years, and 

10.000 ft. by the fifty-fifth year. Such yields compare not 
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unfevourably even with those of Douj^las fir. In the same 
volume of the Transactions of the R.8.A.S, Mr. H. M. Cadell, 
drawing on his experience up to an altitude of 550 ft. in 
Stirlingshire, states that the Japanese larch and Sitka spruce 
have grown about equally fast and have far outstripped all 
the other species. In Vol, xxviii. of the same Transactions^ 
Mr, A. C. Forbes expresses the opinion “that the value of 
Sitka ^ruce for planting on the exposed sites and wet soils 
which occupy so large a proportion of the surface of Ireland 
can scarcely be over-estimated.” 

While the timber is inferior in respect of durability to that 
of the Douglas fir, it is at least as valuable as that of the 
common spruce, and under the name of the Silver Spruce it has 
a very high reputation for the construction of aeroplanes. The 
name Silver Spruce — not to be confounded with silver fir — is 
derived from the silvery or glaucous appearance of the foliage, 
a fact which gives the tree a high decorative value. 

When grown singly the Sitka spruce forms strong side 
branches, and under these circumstances the stem is very 
coarse and knotty. It should therefore be planted fairly close, 
and tninning should not start till somewhat late, and should 
be moderate in extent. In woods of similar density it is said 
to clean itself better than common spruce and is much more 
resistant to wind. 

The Japanese Larch , — This species was introduced in 1861, 
and there are now many pure plantations up to twenty years 
of age. Possibly this tree will not in later life attain to the 
dimensions of the European larch, but in the first twenty to 
thirty years it almost invariably surpasses the common larch 
both in height and in volume per acre. In quality of timber 
there is no appreciable difference between the two species, but 
there are certain other points of distinction to be noted. As 
compared with the common species, the Japanese larch has 
stronger side branches, and the stem is scarcely so straight. 
These are characteristics in which it is inferior ; but, on the 
other hand, it grows much faster in youth, suppresses ground 
vegetation much more completely, forms a denser layer of 
humus, is practically immune to disease, grows on a" wider 
range of soils — on poor chalk it is muc& superior — and recovers 
from such an injury as snow-breaking much more quickly and 
completely. It is also more decorative than the common larch, 
its foliage being longer and more silvery, while its young 
branches are of a warm cinnamon brown colour. There are 
few finer sights in nature than a young wood of Japanese 
larches when the ground is covered with snow, against which 
the young shoots make a veiy striking show of colour. 
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For a short rotation, designed for the supply of pit props or 
light fencing material, no species of tree can excel the Japanese 
Is^ch, and as a nurse, to be removed when about twenty years 
old, it is of high value. 

Mr. C. P. Ackers in VoL vi. of the Quarterly Journal of 
Forestry draws attention to the inferior power of resistance of 
the Japanese larch in Gloucestershire to the excessive drought 
of 1911. In the North of England in the same year it was little 
affected, and his conclusion is that “ the Japanese larch promises 
to become a far more useful tree than the European, and to 
give a crop of useful timber where the European could 
never pay.” 

The possibilities of the Japanese larch are well shown in the 
report of the Judges on the Competition of Plantations in 
Yorkshire in connection with the Royal Agricultural Society’s 
Show at Doncaster in 1912. ' At the age of ten years the lirst 
Prize plantation, at an altitude of 800 to 850 ft., had an average 
height of 17 to 18 ft., with a girth in the middle of the stem 
of 8 to 10 in. There was no trace of disease, and the accumu- 
lation of leaf mould on the surface of the ground, combined 
with complete suppression of surface growth, was very 
remarkable. In the Quarterly Journal of Forestry lor July, 
1917, Mr. W. B. Havelock gives certain measurements of trees 
in a wood of Japanese larch at Brocklesby, Lincolnshire. These 
were planted in January, 1900, and after seventeen years’ growth 
the height was 40 to 45 ft., and the average girth at 5 ft. from 
the ground, was 19 in. 

Abies grandis, — This is perhaps the fastest-growing of the 
silver firs, and it is least affected by “ which makes the 

common silver fir so difficult to establish even under a shelter 
wood. All silver firs, however, are very sensitive to spring 
frost, and their growth in youth is slow, so that they are not 
so attractive from the commercial point of view as certain other 
genera of conifers. They all bear a large amount of shade, and 
are useful for underplanting. Their timber is inferior to that 
of the spruce, but, given suitable conditions, some of them, 
notably A, grandis^ will give a much larger yield per acre. 

The Western Hemlock, Tstiga Alhertiana {^Mertensiana) 
grows with great rapidity in most parts of the country, provided 
the soil is not calcareous. It is much superior to the Canadian 
hemlock (T. canadensis)^ which seldom retains a good 
leader, and is apt to take the form of an overgrown bush. The 
Western hemlock, on the other hand, has a particularly straight 
stetn, and although its leading shoot is appkrently so delicate. 
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it is rarely broken by the wind. The timber may be classed 
with spruce. 

Pinus insignis (szradiata) is not hardy enough for general 
planting, but in the south and south-west of England, in the 
south-west of Scotland, and over a large part of Ireland, 
especially near the coast, it grows with great vigour, and in a 
short time, forms a large quantity of timber, not, however, of 
the highest quality. Mr. B. W. Adkin has given some figures 
as to the relative rate of growth of this tree. In Cornwall, 
near Newquay, in a mixed plantation the common spruce 
averaged 3 ft. in girth, Scotch pine 3 ft. 4 in., Spanish chestnut 
2 ft. 8 in. to 3 ft., and P. inaignis 5 ft. 4 in. to 5 ft. 8 in. In a 
wood near Penzance P. pinaster girthed 2 ft. to 3 ft. and 
P. insignia 3 ft. to 4 ft. “ In Hampshire also the P. insignia 
have quite double as fast a growth as larch, though the larch 
grows to perfection.” At Muckross, near Killarney, in a wood 
45 years old “ the larch are undoubtedly fine, but the pine 
(P. insignia) is nearly double the diameter of the larch, and no 
doubt contains three or four times as much timber.”^ 

'K 

Thuja gigantea (=:pMca/a), the Red Cedar of Western 
Canada, is held in high esteem by certain planters in this 
country. It is quite hardy, grows fast, is highly decorative, 
and yields fine red durable timber, which, in the tree’s native 
country, is chiefly used for shingles, a purpose at present of no 
account in this country. There is a mixed wood of T. gigantea 
and Douglas fir on the estate of Benmore, Argyllshire, planted 
in the winter of 1876-77. In 1911 the Douglas fir averaged 
about 70 ft. in height, and T, gigantea 10 ft. less. A sample 
area was measured in that year,* there being 890 stems per 
acre, half of which were Douglas fir and half T, gigantea. 
“ The volume of timber per acre, according to quarter-girth 
measurement to 5 in. diameter, deducting 1 in. for bark, is 
as follows : — Douglas fir, 5,000 cub. ft. per acre, and P. gigantea 
2,430 cub. ft. per acre. This gives a total of 7,430 cub. ft. per 
acre, and although the Douglas fir has proved much superior 
to the other, the yield of T. gigantea compares favourably with 
that of many other species. 

The Corsican Pine {Pinus larido) with its varieties, the 
Taurian and Calabrian, is not a new species, having been intro- 
duced into this country over 150 yeifrs ago, but it is one whose 
merits deserve wider recognition. On strongish land, and on 
thin chalk, it grows much better than any other pine, and 
furnishes timber, which, though somewhat coarser than Scots 
pine, is equally suitable for general purposes. To appreciate 


* Quart Jonnu. JSw., Vol. vl., p. 18. 

* D. K. M^Beath, 7}rani. Hoy. Scot. Arh. Soc.^ Vol. xxvii., p. 107. 
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the possibilities of this tree one should see it growing at such a 
place as Cissbury Rings on the South Downs, some four miles 
from the sea north of Worthing. Fully exposed to the south- 
west gales, and on the poorest calcareous soil, trees forty to 
fifty years old are making a height growth of ft. a year, 
their growth being much superior to other species with which 
they are associated. 

Other conifers could be mentioned which have proved 
serviceable under certain conditions. Thus the Weymouth 
Pine has given a very large yield on poor heathy land in the 
south of England, but it is now so much affected by the white 
pine blister that its outlook is very uncertain. The white 
spruce {Picea alba) is reported to grow much better than larch 
or common spruce at an altitude up to 2,000 ft. near the 
Oumberland and Northumberland boundary,' and it is largely 
depended on for afforesting the barren heaths of the Dsii^ish 
coast, but it is probable that the Sitka spruce would, as a rule, 
give superior results. 

A few years ago plants of such species as Douglas fir, 
Japanese larch, and Sitka spruce were quoted in most nursery 
catalogues at a price that prohibited their use except for orna- 
mental purposes. There is no reason why they should cost 
appreciably more than Scots pine, common spruce or larch, and 
now that there is an extensive demand for them nurserymen 
are raising them in large quantities and offering them at 
reasonable prices. If, however, a planter contemplates extensive 
afforestation with any of the species suggested, it would be 
well to look three or four years ahead, and make a contract 
at a definite price with a nurseryman, who would thus be able 
to make favourable terms for the necessary seed, and the plants 
would ultimately be forthcoming at the lowest possible cost. 
Or the planter may procure the seed and raise the plants in a 
home nursery, but success in nursery treatment postulates 
conditions of soil and management that are not always forth- 
coming. 

A good deal of experimental work has been done of recent 
years which goes to show that forest trees, whose natural 
habitat embraces a wide area, have developed varietal characters, 
and that much of the success of planting may depend on 
whether one has been fortunate to secure the right variety for 
any particular locality. The Soots pine, for instance, is dis- 
tributed over the greater part of Europe and a large portion of 
Asia, and if seed be obtained from, say, Sootlimd, Sweden, 
France, and Switzerland, 'it will be found that the resultant 
plamts show very different characters in regard to rate and 

' A. C Forbes Royol OmmittUm on Coast JUrosien and Afiorostation, 
Vol ii.. p. 196 
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habit of growth and resistance to disease. In this country 
Scots pines raised from Scottish seed (“ native Scotch ”) give 
the best results, and many nurserymen have had the experience 
of burning large ^‘breaks’* of pines raised from continental 
seed, because the plants were so unhealthy as to be unsaleable. 
Probably such a tree as the Douglas hr, distributed as it is 
over an immense area in Western America^ has also several 
varieties, indeed two — the Oregon and Colorado — have long 
been known. Of these, the green (Oregon) variety is by far 
the better for general purposes, but even this variety may have 
— in fact is known to have — sub- varieties which vary in value 
for British conditions. The whole subject is of great importance 
and should be thorougfily investigated. Meanwhile planters 
must depend on their judgment in selecting plants by appear- 
ance, unless they collect their own seed, in which case healthy 
well-grown parent trees should alone be utilised. 

A mistake, too often made in the past, should be avoided in 
future, namely, complicated and irrational mixtures of species. 
There is, no doubt, a good deal to be said for certain mixtures, 
where one species is deep-rooted and thus gives support to 
some Aallow-rooted species, or where the ground vegetation is 
suppressed by a dense-crowned species to the advantage of its 
light-crowned neighbour. But the difiBculties of management 
are considerably increased when one has to regard the require- 
ments of two kinds of tree in place of one, and the problem 
becomes almost baffling where there are perhaps half a dozen 
species equally distributed over the whole area. Often, in the 
past, the main purpose of a mixture seems simply to have been 
based on a desire to add variety to the woodland ; or it may 
have been the result of uncertainty as to whether some species 
or other would succeed on the area. Again, the mixture may 
have had for its object the production of an early return 
through the agency of thinnings, as, for instance, where the 
larch has been used to nurse up some species, such as oak, 
of little value as young timber. This is quite a legitimate 
purpose, provided too much is not sacrificed in its attainment, 
but unless the removal of the nursing crop is attended to 
betimes it may do a great deal more harm than good. A 
mixture, much in vogue at one time, which looked attractive 
on paper, but was really opposed sound principles, con- 
sisted in planting about 200 oaks or other hardwood per 
acre at, say, 15 ft. intorals, and filling up the ground with 
some nursing species which were designed to be gradually 
removed, leaving the oaks to form the final crop. The fallacy 
of such a mixture consists in this — ^that it gives no opportunity 
to select the best formed and most vigorous individuals to con- 
stitute the final crop. Under such a system every oak planted 
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muBt be retained till the end of the rotation, whereas if 1,000 
oaks had been planted in the first instance 800 inferior 
individnals would have been removed iu the course of the 
rotation, and the 200 retain^ till the end would certainly 
comprise larger and finer stems. This argument would 
necessarily be greatly strengthened if the wood were planted 
pure in the first instance, containing, as it would do, three or 
four thousand plants ; and still more so if it had been estab- 
lished by artificial sowing or by natural regeneration, when 
perhaps there might have been fifty to a hundred thousand 
seedlings from which to make the selection of 200 as the 
main crop. One has only to examine a pure wood of any 
species to realise how great is the difference in individual 
characteristics. Broadly speaking, the greater the numbers 
the greater is the opportunity for selecting high-class stems 
to form the final crop. ^ ^ 

While it is desirable to emphasise the importance of this 
consideration it is not necessary to push the idea to the extent 
that one finds in some countries. Thus in some forests in 
Denmark beeches are planted not as single trees but in bunches 
of five to fifteen, so that instead of having three or four 
thousand from which to select, one has five to fifteen times that 
number.* But if this extreme is bad the other, which allows 
little if any opportunity for selection, is worse. 

While the Douglas fir and spruces are generally best grown 
in pure woods, or, at least in pure groups, there are often 
advantages in growing such trees as the oak and larch in 
association with beech. If the land is of a good class for oak 
this tree will grow well alone, but if the soil is thin, rather 
light, and dry, much better growth of the oak will be secured 
by a mixture with bee'ch. Very fine oaks are to be found 
thinly scattered in beech woods on the Chilterns, Cotswolds, 
and other limestone areas. Similarly as regards larch, which 
often reaches its largest dimensions on quite shallow soil if 
nourished by beech humus. But larch is such a profitable 
crop, even when of quite moderate dimensions, that, as a rule, 
it may be planted pure. In making this suggestion it is not 
forgotten that the common larch is sometimes severely attacked 
by disease, but it is rare that at the age of twenty to thirty 
years more than 59 per cent, of the stems are attacked, and 
infection after that age is unusual, and in no case serious. It 
is on this fact that the Novar system of combating larch disease 
is based. On Sir Ronald Munro-Ferguson's estate of Novar, in 
Easter Boss^ the larch is planted alone, and at the age of sixteen 
te twenty years all diseased and inferior stems are removed. 


» Quart. Jourk Vol ill , p 79. 
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three to five hundred of the best being retained to grow on. 
Before the war these thinnings realised 201, to 251, per acre. 
At this stage the wood is underplanted with Douglas fir, 
Sitka spruce, AftiVs grandisy Thuja giganteay We&tern hemlock, 
beech or some other species which will establish itself and 
grow up under the mild shade of the larch. It is intended to 
thin the larch again when about forty years old, leaving at that 
time 100 to 200 trees per acre to ^row into heavy timber. At 
the end of the rotation (sixty to eighty years) both the larch 
and underwood will be felled, or the underwood be left to grow 
on till it also is mature. ' 

In regard to initial density of stocking — that is, number of 
trees planted per acre — it may be said that in the period 
immediately before the war there was a distinct reaction from 
the very close planting (about 6,000 plants per acre) that was 
strenuously advocated twenty years ago. As in so many cases 
the question is largely one of circumstances. If one is dealing 
with two-year-old seedlings, costing, say, S-s. per 1,000 when 
planted, one can afford to make a more liberal use than if one 
is employing four-year-old plants, possibly pitted, costing, it 
may bet'EZ. or 3Z. per 1,000 when in their final position. 

An extra thousand trees planted per acre will only affect the 
very earliest thinnings, and if there is no local demand for 
small stuff it may not pay to take it out. Of course one gets a 
complete canopy a year or two earlier by close planting, but if 
the planting of an extra thousand trees costs \1, per acre one 
must receive 21, nett per acre more for the thinnings at the 
eighteenth year if, apart from any problematical benefit to the 
main crop, one is to secure 4 per cent, on the outlay. Whatever 
the number of trees that may be planted on Scots pine land of 
the best class there will only be room for some 1,400 by the 
twentieth year. Planted 4 ft. by 4 ft. in triangles, 3,144 trees 
are required to stock an acre, whereas, with interspaces 3 ft. 
by 3 ft., the number is 5,590. In the former case 1,744 would 
theoretically have come out as thinnings, in the latter case 
4,190 ; but it may easily happen that the larger individual size 
of the smaller number may make them the more valuable. 

Besides the local market, other factors that should infiuence 
one's judgment in regard to density of stocking are {ci) the 
quality of the situation, (5) the rate of gtowth and character of 
the particular species, (c) the presence or absence of rank 
herbage. Th^ poorer the soil the smaller is the average size of 
each tree, and therefore the larger the number for which there 
is room. Trees that grow rapidly in youth, like larch, Douglas 
fir, poplars, Ac., need not be so close planted as slower growing 


* Joum, Board of Afr,, VoL xii., p. 722. 
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tpecies, like oak, aprace, silver fir, &c. If the young plants 
have to contend with strong herbage — or, indeed, with any 
prejudicial factor, such as rabbits, or insects — ^greater density in 
the stocking is justified, if only to discount a higher death rate. 
Trees, again, which readily lose their side branches, s.^., larch, 
need not be crowded to the extent necessary with species, s.p., 
spruce, whose lower branches must be killed when very young 
if the stems are to clean themselves properly. For general 
purposes, and assuming the trees set out in triangles, a distance 
of 4 ft. from plant to plant may be taken as the standard, which 
means, theoretically, 3,144 trees per acre. An additional foot 
of interspace reduces the number of trees to 2,012 per acre, and 
such wide planting is quite justifiable in the case of good 
ground and a quick-growing species, where small thinnings 
are of low value. 

In the past the great majority of woods have suffer)^ from 
over-thinning, nor has it been sufficiently recognised that k 
degree of density right for one species may be wrong for 
another. The main results of over-thinning are (1) the 
growing stock is not at its maximum, and consequently the 
highest annual increment cannot be secured, and (2) the trees 
are encouraged to retain their branches, and this means shorter 
boles and coarser and more knotty timber. Attention has, in 
many oases, been given too much to the individual trees, 
forgetting that in commercial forestry it is the yield of the 
wood as a whole, not the Vigour of the single trees, that deter- 
mines success. 

Where woods are primarily designed aa shelter-belts a 
degree of thinning that would be excessive under other cir- 
cumstances is not only justifiable but necessary. Here the 
intention is to provide shelter to fields lying to leeward, and 
this object will be better secured by trees with low-reaching 
branches than by clean stems with small crowns confined to 
the 9 pper third or fourth of their length. Moreover, such 
trees, being better balanced and better rooted, are not so liable 
to be blown down or broken over, and a shelter-belt, as its 
name implies, is generally formed in an exposed situation 
where stability is vital to success. Similarly along the wind- 
ward side of a wood, thinning should begin earlier and be 
carried further. On that side of the wood, too, deep-rooted 
species and those which, given space, will produce and retain 
strong side branches should be employed. Such trees are the 
beech, oak, silver fir and Corsican and black Austrian pines. 
It is perhaps not generally recognised that the safety of a wood 
in regard to gales is largely dependent on the outer fringe of 
trees, and especially on the outermost row. The marginal trees 
should be encoura^ to produce strong low-reaching branches 
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on the windward side, for it is evident that these provide the 
best counterpoise to the pressure of the wind, and as long as 
they remain standing the rest of the wood is fairly secure. 
And yet one sometimes sees such marginal trees severely 
pruned in an attempt to produce clean boles, the fact being 
overlooked that it is their very roughness which gives them 
their special value. 

Replanting with conifers a cleared area of this class of tree 
is often disappointing on account of damage by insects, 
especially the Pine Weevil {Hylohius abieti^. This beetle 
breeds abundantly in the stools of recently felled pines, and in 
stems and strong branches that may be left for a year or two 
on or near the denuded area. From these breeding places it 
emerges to feed upon the bark of young conifers, and in the 
case of a severe infestation hardly a plant will escape. Much 
can be done to combat it by stripping the bark from the stools 
and exposed roots, and by timely removal or destruction of all 
top and lop. The insect may also be trapped by laying out 
inverted pieces of fresh coniferous bark, at least a foot square, 
from wsrhich the insects are collected and placed in wide- 
mouthe4 bottles, to be afterwards destroyed. When the 
weevils are most abundant, usually in May and the first half of 
June, the traps must be visited daily. Thereafter, inspection 
every two or three days will suffice. The attractiveness of the 
lures is improved by placing some fresh sawdust underneath, 
and both the slabs and the sawdust should be renewed every 
fortnight or so. Twenty such traps per acre will account for 
large numbers of weevils. But concurrently with trapping the 
insects should be hand-picked from the stems and herbage, an 
eradicative method more effective even than trapping. A few 
pine stems left lying in a wood will also attract the insect for 
breeding purposes, and when the eggs have been laid, but 
before the weevils have emerged, these stems may be removed 
and sawn up for firewood or, if large enough, used for other 
purposes. 

Until comparatively recently almost the only method of 
combating the pine weevil was to defer replanting for five or six 
years after a wood had been felled, during which time the old 
stools passed into a condition unsuitable for the breeding of the 
insect. But when the loss of growth d^^ng this period is con- 
sidered, and also in view of the fact that rank weeds will have 
established themselves on the area, considerable expenditure on 
trapping and hand-picking, by making immediate re-stocking 
possible, is thoroughly justified. 

W. SOHBBVILLB. 

School of Bnial Boonomy, 

Oxford. 
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THE CORN AND MEAT TRADES DURING 
THE WAR. III. 

[Kots — Permission to publish details of corn and meat imports during 1917 
has been refused, and in consequence it is not possible to continue the 
review of the meat trade given last year, whilst the review of the com 
trade is much curtailed. — E d ] 


THE CORN TRADE. 


The true measure of State intervention will be more fittingly 
found in reference to tables and particulars prepared with other 
objects than those of the State. Thus our annual returns 
recording Corn Trade tables compiled with an eye to that which 
concerns agriculturists in this country may be regarded as 
affording a fair index to the degree to which Oovemment 
Departments in 1917 have interfered with the ordinary cMnnel^ 
of information. Out of 19 tables, 12 have been entirely 
suppressed, one is cut down, six remain. Comment were un- 
necessary, it must be replaced by a hope that the advantages to 
be revealed on such inquiry as must follow the war, will prove 
to have been commensurate with the obvious drawbacks of 
what amounts to a suppression of two-thirds of the information 
by the light of which the Corn Trade is ordinarily conducted. 


Table I. 

Returns of wheat and fiour imports Cor the shipping year 
ended July. 31, 1917, are suppressed, but the following past 
returns are available. 


Atjufust 1 — December 31, 1916. 


Emfibe: 

Canada . 

India 
Auetralia 
Abboad * 

Argentina 
US. A . 
Unclassified 

Total . 


2.659.000 quarters (480 lb ) 

1.245.000 

426.000 

816.000 

5.232.000 

17,000 

9 ^ 5,000 


In January, 1917, imports of breadstuffs were 1,698,000 qrs. 
but it is ille^ to name sources of supply. Six months’ 
aggregate imports were 11,596,000, being at the rate of 
23,192,000 qrs. per annum. The imports for the complete 
shipping year ended August 31, 1916, were 27,018,000 qrs. 

Tables II., III., IV., V., VI., and XII. 

These Tables in their proper form as given last year are 
suppressed. 
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The ixuporte of oats in the second half of the cereal year 
are known to have been increased, whereas the failure to 
maintain a supply of maize was the cause of great difficulty 
with respect to the feeding of horses and poultry ; neither 
was it wholly without eflEect on the supply of feed for live 
stock. 

As regards barley it was evident that North America alone was 
likely to be a prominent source of supply in 1917, and the 
experience of the trade during the year was entirely to that 
effect. The Australian malting barley, which used to be a good 
deal appreciated by our brewers, has vanished entirely from the 
market, and India’s material surplus has been hung up for 
want of tonnage. 

The South American oats shipped included a useful 
percentage of Chilian both of tawny and of white types. 
These oats weigh 320 lb., and find a very ready sale on British 
markets. 

Table VI. 

Maize shipments are not officially ascertainable, but there 
were luo imports in October, November and December, 1917, and 
the sitAtion has been admittedly grave ever since Michaelmas. 
A bumper crop in the XJ.S.A. in October is now being shipped, 
and should make a great difference to 1918 trade. The very 
natural impatience of the trade for November and December 
shipments needs no comment, but the maize heads or cobs 
take two months to dry, and the American Government does 
not allow exports in unfit condition. Figures for the half-year 
may be worth giving as a record, but those for the second half 
of the shipping period when released after the war will show 
greatly reduced totals. 


Moists Shipments to Europe (480 lb.). 



North America 

South America 

South Africa 

August. 1916 

September . . „ 

October . . „ 

November . „ 

December „ 

Janimiy . 1917 

Half-year 

Rate per annum . 

Previous full year 

686,000 

647.000 

485.000 

295.000 

166.000 
280,000 

1.449.000 

1.690.000 

1.902.000 

1.630.000 

1.164.000 
^1,149,000 

1 260,000 

2,549,000 

8,974,000 

860,000 

6,094,000 

17,948,000 

500,000 

6,816,000 

18,400,000 

DFnimportant 
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Although the South African figures are an estimate for six 
months only, it is fairly aafe to give them as indicative of 
a rising trade which after the war may become of material 
importance, the more so as South Africa can grow the small 
maize particularly favoured by poultry and pigeon keepers, 
an interest which, severely discouraged as it has been by the 
Executive, is not likely to go under without a struggle. Maize 
is peculiarly adapted for use as poultry food, while its more 
direct employment for human consumption is open to a good 
deal of question, though the South African shipments have been 
of very high quality. The year 1917 passed without the receipt 
of any maize from the Mediterranean countries. As Spain, the 
South of France, North Africa and Egypt usually send some 
small, round Qiaize, this loss has been felt. The production 
of maize on the Mediterranean littoral had been expected to 
be increased by the withdrawal of Russian and Romanian 
competition. ^ 

Table YIL— ‘Prices of Imported Produce^ August 1 — July 
31 {Shipping Years). 

First market of month. 1. Best Canadian Wheat, per 
480 lb. 2. Argentine Wheat, per 480 lb. 3. American Red 
Winter Wheat, per 100 lb. 4. Foreign Feeding Barley, per 
400 lb. 5. Foreign Light Oats, per 304 lb. 6. Maize, per 
480 lb. 7. Linse^, per 416 lb. 8. Feeding Rice, cleaned, per 
112 lb. 9. Fine American Flour, per 280 lb. 10. Feeding 
Sugar, per 112 lb. 



1 

a 

S 

4 

6 

6 

7 

8 

9 

10 



I. Shifpino Ysab 1914-15 




1914 











August 

46/. 

42/- 

»/- 

97/. 

81/- 

81/- 

64/. 

9/. 

81/. 

10/. 

September 

60- 

— 

9/1 

80/. 

89/- 

33/- 

64/- 

18/- 

89/- 

20/- 

October . 

47/» 

— 

8/8 

27/. 

87/- 

27/. 

48/- 

18/- 

87/- 

80/. 

November. 

49/6 

-- 

»/• 

29/. 

89/. 

81/. 

46/. 

11/9 

38/6 

18/. 

December 

60/. 

— 

9/6 

80/- 

88/- 

99/- 

46/. 

11/9 

38/. 

16/. 

1915 











January . 

64/. 

59/. 

10/4 

30/. 

89/- 

29/- 

46/- 

12/- 

40/. 

16/ 

February . 

68/. 

68/. 

186 

87/. 

84/- 

37/- 

66/- 

18/- 

49/. 

18/ 

March 

67/- 

67/- 

18/8 

36/. 

88/. 

8S/. 

68/- 

11/- 

49/. 

17/ 

April 

Ml - 

65/- 

18/8 

35/- 

81/. 

35/- 

60/- 

12/. 

48/- 

16/ 

May . 

71/. 

67/- 

14/. 

85/- 

81/. 

40/. 

68/- 

11/9 

60/- 

19/ 

June. 

70/. 

68/. 

18/6 

85/. 

89/- 

86/. 

66/- 

11/9 

60/. 

30/ 

July . 

68/. 

58/- 

11/9 

36/. 

87/- 

82/- 

64/. 

18/. 

46/. 

20/ 

August 

60/. 

11 

57/. 

[. Sbippiso Teab 1916-16. 
11/8 1 89/. 1 87/. 1 88/. 1 64/- 

1 12/- 

46/. 

80/ 

September 

60/. 

56/- 


81/- 

26/- 

88/- 

66/- 

13/- 

43/- 

28/ 

October 

68/. 

56/- 

10/8 

87/- 

97/- 

83/- 

64/. 

14/. 

42/. 

26/ 

November. 

60/. 

58i- 

n/8 

40/- 

88/. 

88/- 

69/- 

14/. 

48- 

89/ 

Deceml^r 

61/. 

591- 

11/8 

89/- 

81/- 

41/. 

66/. 

14/6 

46/- 

80/ 
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II.— fiHiPPINa TsAB, 191fi>16 — eonHmud. 

1916 

JanviUT . 67/- 63/- 12/8 41/- 33/- 47/- 76/- 15/6 48/- 81/- 

Februuy . 72/- 66/- 15/- 44/- 83/- 60/- 80/- 16/- 61/- 81/- 

Haroh . 72/- 70/- 16/- 46/- 82/- 63/- 78/- 16/6 60/- 80/- 

April. . 66/- 64/- 13/- 43/- 28/- 46/- 76/- 16/- 47 - 80- 

Mav. . 63/- 62/- 12/- 46/- 36/- 68/- 71/- 16/6 48/- 80/- 

Jnne. . 66/- 67/- 10/- 41/- 30/- 44/- 69/- 17/- 48/- 80/- 

July. . 62/- 62/- 9/9 41/- SO/- 44/- 69/- 17/- 48/- 80/- 

lll. Shippino Tbab 1916-17 

August 67/- 65/- 12/- 44/- 82/- 62/- 74/- 16/9 46/- 81/- 

September 73/- 70/- 12/6 46/- 82/- 62/- 76/- 17/- 63/- 81/- 

Ootober . 76/- 72/- 12/9 46/- 36/- 61/- 81/- 17/3 68/- 81/- 

KoTember. 87/- 81/- 13/6 48/- 88/- 66/- 88/- 17/8 68/- 81/- 

December. 87/- 81/- 13/9 64/- ^6/- 66/- 106/- 18/- 62/- 81/- 

1917 

Januaiy . 92/- 86/- 16/9 66/- 49/- 67/- 110/- 19/- 62/- 81/- 

Febmary . 82/- 78/- 16/6 66/- 63/- 70/- 110/- 26/- 66/- 84/- 

March 84/- 80/- 16/- 66/- 64/- 71/- 112/- 26/- 67/- 84/- 

April . 83/- 79/- 16/9 68/- 66/- 73/- 118/- 26/- 72/- 341- 

May. . 83/- 80/- 16/- 68/- 68/- 76/- 120/- 26/- 76/- 84/- 

June. . 84/- 81/- 16/3 68/- 68/- 73/- 120/- 26/- 80/- 84/- 

July. . 84/- 8l/- 16/3 66/- 66/- 73/- 120/- 26/- 81/- 34/- 

of the market is in reality comprised under one 
heading, that of a steadily advancing exchange taken early or 
late under Government control. The sucoesses and failures of 
the Executive cease from the inauguration of fixed prices to 
be registered thereby, and the public can only judge by the 
abundance or scarcity of the articles tendered. The supply of 
maize lasted for the shipping year but gave out in September. 

Tablb VIII. 

Prices for the cereal year, according to the ofificial weekly 
returns of the Board of Agriculture, are as follows ; this year 
runs from September 1 to August 31, that of the shipping 
world from August 1 to July 31 : — 


Harvest years Price# per Quarter 


Sept. 1— August 81 

Wheat 

Barley 

Oats 




«. d. 

t. 

d. 

a 

d. 

1906—1906 Board of Agriculture Journal 

28 9 

24 

2 


6 

1906—1907 



28 1 

24 

6 

18 

4 

1907—1908 



8t 9 

25 

8 

18 

2 

1908—1909 



36 6 

26 

11 

18 

10 

1909—1910 



32 6 

23 

10 

17 

8 

1910—1911 


1 

30 11 

24 

9 

17 

8 

1911—1912 



34 10 

81 

2 

21 

6 

1912—1913 



32 0 

27 

10 

19 

7 

1918—1914 



32 4 

26 

10 

19 

1 

1914—1916 

1» 4 

M 

49 9 

82 

6 

28 

8 

1915—1916 


•1 

63 0 1 

49 

0 

30 11 

1916—1917 Mark Lane Bxprew 


74 4 

66 

0 

47 

9 
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Table IX. — British Prices. First Market of each month. 



Wheat, 
480 lb. 
Average 

Barley, 

4001b. 

Average 

Oats, 

8121b. 

Average 

Household 

floor, 

2801b. 

. No. 1 

Bread, 

41b. 

house- 

hold 

1914. 






Aogiwt . 

84 /s 

26/9 

19/8 

82/- 

6^. 

September 

866 

306 

28/9 

84/- 

64A 

October . 

871 

29/1 

22/9 

84/9 

6<f. 

November 

38/8 

28/6 

28/7 

36/- 


December 

42/2 

80/2 

26/9 

89/6 

7d. 

1916. 






January . 


29/10 

26/6 

46/6 

Bd, 

February . 

63/8 

82/6 

29/10 

49/3 

Bid. 

March 

65/11 

34/6 

81/8 

51/. 

9d. 

April 

Miy ... 

54/6 

31/9 

30/6 

62/- 

9^. 

68/8 

82/7 

81/6 

58/- 

9d. 

June 

61/9 

36/4 

32/6 

47/- 

md . 

July 

4»/6 

86/3 

81/1 

48/. 

Bd. 

August . 

66/4 

86/7 

31/6 

44/. 

Bd. 

September 

45/3 

38/1 

26/10 

42/- 

Bd. 

October . 

43/6 

40/4 

26/6 

43/6 

Bd. 

November 

61/6 

47/8 

30/4 

44/- 

Bd. 

December 

63/7 

49/- 

81/- 

46/- 

Bid. 

1916. 






January . 

64/9 

47/6 

30/10 

49/- 

9d. 

February 

68/3 

62/6 

824 

52/- 

9id. 

March 

89/4 

66/7 

32/4 

52/. 

9id. 

AprH 

63/6 

63/8 

80/6 

48/. 

9d. 

May 

66/7 

63/1 

33/10 

48/. 

9d 

June 

63/8 

63/9 

83/3 

46/. 

Bid. 

July 

46/3 

40/1 

80/10 

41/- 

Bd. 

August 

66/1 

46/1 

32/9 

47/. 

Bid. 

September 

69/4 

48/6 

80/6 

54/. 

9id. 

October 

69/2 

64/6 

31/1 

66/. 

9id. 

November 

66/7 

66/2 

34|- 

60/- 

lOd. 

December 

71/3 

63/1 

41/4 

69/. 

lOd. 

1917. 






January . 

76/- 

66 /- 

47/3 

69/. 

lOd 

February . 

76/6 

64/- 

47/3 

60/. 

lOid 

March 

77/4 

64/- 

48/- 

60/- 

lOid. 

April 

May 


71/10 

67/2 

62^ 

Hid. 

777 

64/4 

66/2 

62/. 

12d. 

June 

78/- 

ssf* 

64/9 

62/. 

ltd. 

July 

78/8 

72/- 

66/2 

60/- 

ltd. 

August 

78/2 

72/- 

66/2 

60/- 

ltd. 

September 

72/1 

60/4 

46/7 

44/3' 

9d.' 

October . 

70/6 

58/5 

44/7 

44/3' 

9A> 

November 

70/4 

60/1 

48/- 

44/8' 

44/8* 

9i.> 

December 

70/2 

59/8 

44/3 

9^.1 


t Supply by the Btete^at Axed prices (much below ooit). 


of figures for 1917 would be oriticism of Quvem- 
ment control, and as anch beyond our scope. In April the 
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price of English wheat of the 1916 crop was controlled* in 
September that of the 1917 crop. Similar controls were 
extended, and at the same dates our barley and oats of home 
production. At the end of the old cereal year (August 31, 1917), 
a Government decision of an extremely significant character was 
arrived at. It must 8ufiB.ce to note that from September 1, 1917, 
fiour and bread ceased to be sold at cost price. The Government 
assumed entire control of the mills, and sold flour therefrom at 
44s. M., or 158. M. decline on the last free quotation. Bakers 
were compelled by decree to sell bread at ninepence instead of 
a shilling, but the price at which they obtain the flour leaves 
them a comfortable profit, and the national taxation has to bear 
the burden in the form of supplying bakers with flour at not 
less than 158. 9^^. per sack under its last known cost price. As 
on January 1 the Government raised the price of wheat cargoes 
28. per quarter, it is currently presumed that it has been 
losing money on imported wheat at a rate equalling about 188. 
per sack (280 lb.) of flour. This, too, was the duty levied on 
exportation up to the close of 1917. The present charges are 
in sbme cases higher, and since March 25, 1918, 368. has 
been i^arged on the use of flour for biscuits, including dog 
biscuits. 

The advance in the price of barley from 258. 9d., its lowest 
(August, 1914), to 71.8. lOd., its highest (April, 1917), was 
468. Id. ; but the quotation with which 1917 closed was 128. 7d. 
below the maximum, and makes the position materially easier 
both for maltsters and for millers, ^e latter having been 
very extensive users of barley as an addition to the loaf. The 
agricultural disadvantage in the situation is in the encouragement 
of growing a coarse type of barley for quantity rather than a 
fine type of somewhat less fecundity, for quality. In peace 
years England can only compete with foreign barley growers 
by producing a quality article. Oats, after advancing from 
198. 8d. (August, 1914) to 578. 2d, (April, 1917), receded by the 
end of 1917 to 448. 3d. The extension of the area under oats 
is a very good sign, and at 448. 3d. there is still a good margin 
for profit on land which bears only a pastoral rent The price, 
however, will not adequately remunerate cultivation of the 
better soils, and on January, 1918, Chilian oats, of about the 
same grade as English, were fetching 718. per quarter. The 
farmer was therefore contributing 268. 9d. per quarter to th6 
national benefit as the result of acceding to a maximum cm 
home produce as compared with a free market accorded to his 
rivals. The free market still allowed for home*grown pulse, 
carried both beans and peas to 1208. per 504 lb. before 1917 
closed, and still more remarkable prices have been registered 
since. 1918 was with us« 
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Tablb X,—Br0ad$tujgfs. 8 upfU» for the Harveet Yean, 
September 1 — August 31. 

Unit 1,000 quarters 



1016-17 

1915-16 

1914-15 

1918-14 

1912-13 

British 

Import*^ 

Qrs (4801b) 
5,626 

<^(480 lb) 
7,324 
26,591 

Qrfl (4801b) 
7,804 
26,013 

Qrs (4801b) 
7,087 
26,921 

Qn (4801b) 
7,176 
30,149 

Total . 

Wants 

28,924 

83,915 
34,000 1 

33,817 

38,600 

34,008 

33,200 

37,324 

32,800 

Increase of reserves 
Decrease „ 


86 : 

i 

217 

808 

4 524 


The United Kingdom entered on the war with good 
reserves of breadstuffs. Imports had greatly exceeded the 
average in 1912-13, and the home crops had been fair. The 
prices only had not tempted holders to sell If during the 
first two years of the war an economical disposition had 
been manifested the situation on September 1, 1917, would 
have been comparatively easy. But no such disposition was 
manifested, and the Government has had to choose between 
two policies, the first of rationing the bread-eater, the second 
of lowering the standard of the bread. The second has been 
the policy adopted. The mills have been commandeered, as 
there was a danger of the miller persisting in making good 
bread. The State-owned mills have been “ loyal ” enough ; no 
consumer of bread doubts the operatives’ obedience. The 
incorporation of 13 per cent, of middlings is manifest to the 
eye as well as to the palate. The saving of wheat has been 
further increased by the addition of 20 per cent, of a cereal 
other than wheat. This mixture, where barley or oats have 
been added, has been a success ; it has been a failure where 
maize or beans have constituted the addition. These staples 
are eminently usable as separate preparations for the table, 
but beans, such as haricot and Madagascar, require much 
batter in their presentation, and the scarcity of that article 
has affected the use of the b^s. Reckoning the increase of 
population, the natural needs of the United Kingdom for 1916-17 
would have been 34,400,000 quarters. The population increase 
often is, but never should be, ignored. Taking, therefore, needs 
at 34,400,000 quarters, but declining Lord Rhondda’s invitation 
to allow extra consumption by the army to be likely, we get at 
23,942,400 quarters as the actual probable consumption of wheat 
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after adding 13 per cent, of middlings and 20 per cent, of non- 
wheat farinaceoas food. The decision of the Government not to 
state the imports prevents our ascertaining how we really fared 
for the cereal year ; but Mr. Lloyd George stated on August 16, 
1917, that stocks had increased by two millions, and as this 
would only require 20,398,000 quarters to have been imported 
as compared with 26,591,000 quarters in 1915-16, a war year, 
the reader may infer without much fear of exaggeration that 
over 20,000,000 quarters were actually landed on our shores. 


Table XI. — Feeding Stuffs Imports. Harvest Years^ 

September 1 — August 31, 

Unit 1,000 qaarteiB 



1916 17 

1915-16 

1914-15 

191*1 14 

1912 13 


Qfh 

QfH 

Qth 

Ore 

Qre 

Maise (480 lb ) 


8,497 

11,197 

9,876 

11,567 

Bailey (400 lb ) 


4 764 

3,612 

5 928 

6,269 

Gate (.S04 lb ) 


4 814 

6,654 

5,666 

7,373 


The receipts from abroad up to the decree making it penal 
to publish figures were : — 


Unit 1,000 qri 

Maize (480 lb ) 

Barley (400 lb ) 

Oats (804 lb ) 

September 

1916 

1,025 

632 

620 

October 


868 

416 

271 

November 


823 

168 

166 

December 


924 

221 

66 

January 

1917 

627 

192 

89 

Five months 

• 

4,167 

1,629 

1,194 

Rate for 12 months 

• 

9,976 

3,669 

2,866 


Taken as a general index these figures will probably afiford 
a reasonable clue to importations of feeding stuffs as a whole, 
but the evidence of the Government’s own tenders of grain to 
buyers lead us to suppose that the imports of maise have been 
short of what is above indicated, the deficiency being n^e up 
in the form of light American and Canadian oats. The imports 
of barley have been fair of North American, but the failure to 
ship the Indian surplus has certainly reduced the total supply 
into this country very considerably. 

0. Kaibb-Jagkbon. 

10 The Green, 

Bichmond, Snrrqy. 




MEDICINAL HERBS. 

In Tudor times England was the head distributing centre of the 
medicinal herb commerce of Europe, but like so many of our 
trades it has been allowed gradually to decay and pass into the 
hands of foreign nations who have not been slow in securing 
it for themselves ; this is especially true of Germany, Austria- 
Hungary, Turkey and the Balkan States. Germany has pro- 
vided her peasant children with instruction in her schools so 
that they know by name and sight the principal medical herbs. 
Inspectors and collectors are provided by the Government for 
the marketing, and the cheap labour of women and children 
provides the material for the greater part of the trade. With 
us, prosperity, unrestricted importation and the apathy and 
ignorance of the public in the matter of this important l^anch 
of national commerce have all contributed to oust the native 
products from our market and give the foreigner every 
advantage, and it is only since the present war closed the door 
on the enemy producer that we have had the unpleasant truth 
forced upon us that our home trade was quite unable to provide 
us with the required medical herbal extracts necessary for 
normal wants, much less for the increased and ever increasing 
demands of the war. 

The British firms welcome and indeed prefer the native 
herbs as being fresher and more reliable than the imported. 
Adulteration has been practised by the Central Empires even 
up to 70 per cent, in one very important herb. If we should 
give away this trade by unrestricted importation, we must face 
a new danger, for Germany will not send us her best herbs, 
which, indeed, she has never done, but will flood our market 
with ** substitutes,'* the surplus of her war manufactures, in 
which she has certainly proved herself an expert. 

So far no Government has given any help or leading in this 
important matter ; no standard of purity has been strictly 
enforced, and our merchants have been compelled to accept 
what was offered, as there was little home competitive trade to 
rely on, and it has been left to individual efforts to increase the 
native production. 

As regards cultivated herbs, many of the large chemist firms 
in England have their farms on wMoh are grown the herbs 
needed for their own supply ; there are as well many old estab- 
lished farms which cultivate only a few varieties, such as 
lavender and peppermint, two native productions that have 
long been pre-eminent in every market, and which are grown 
for their essential oils. Other farms grow many kinds of herbs 
according to the demand. For all her^ used in patent medicines 
there is a steady contract trade. 
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The principal medicinal herbs may be dirided ronghly into 
four olaeses : — 

1st. — The more highly priced herbs, which pay for special 
treatment, and are principally grown on herb farms, 

2nd. — ^The commoner garden herbs that only require cottage 
garden or allotment culture. 

3rd. — The wild medicinal herbs (many called weeds) that 
are widely spread over our native land and only require collect- 
ing and drying. 

4th. — A few special herbs that cannot be grown in Britain 
to any appreciable extent owing to their requiring different 
climatic condition»^nd soils ; these our colonies would supply, 
but it is not necessary to speak of them here, as this article only 
treats of what constitutes the native medical herb trade. 

Class I. 

The principal plants in this division are poisonous. Careful 
cultivation produces the best results, and some attention should 
be paid to the breeding of the herb, by gathering seeds or 
taking cuttings from those plants that have done well in the 
past season. In every class there are varieties more or less 
valuable according to their alkaloid products. The herbs that 
stand first m this class are Deadly Nightshade {Atropa 
Belladonna^ Monkshood (Aconitum napellas), Henbane 
(Hyoscyamus)^ Thorn Apple {Datura Stramonium). All these 
are found wild, but for trade purposes they are more profitable 
if carefully cultivated, as in their wild state they cannot be 
depended on for quantity or quality, being subject to disease 
and many insect enemies. 

Deadly Nightshade (Atropa Belladonna) is a perennial from 
three to four feet high, large ovate leaves, drooping bell-shaped 
purple flowers, fruit a black glossy berry, very poisonous, but 
the plant is cut before it fruits ; the leaves appear in March. 
Flowers from June to August. From the beginning of May 
onward the leaves can be gathered for drying from mature 
plants only — the flowering tops also, but separately. In common 
with all medicinal herbs, it is important that no part of the plant 
should be gathered when wet. Belladonna plants raised from 
seed under glass and planted out when all danger of frost is 
over, should not have the leaves picked the first year, but only 
have the tops pinched off, the leaves can be taken the second 
year until the fourth, when the roots should be dug in the 
autunm, washed and sliced for drying. 

Monkshood (Aconitum napellus). — A perennial from one to 
three feet high, very poisonous, leaves dark green deeply cut, 
flowers shaped like a helmet, forming a handsome spike, the 
dark blue being the only variety used in medicine. The root is 
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the part wanted. In the autumn the roots should be carefully 
taken up, the smaller ones replanted, and the larger waahed 
and dried for marketing. 

Henbane (Hyoscyamus niger) is from two to three feet high, 
leaves large and hairy, flowers cream colour with purple veins 
and dark centre. Flowers in June and July. An evil smelling 
herb and a narcotic poison. The whole plant is wanted, dried 
as recommended for Datura. 

Thorn Apple (Datura Stramonium) is an annual, coarser 
than Belladonna, from one to two feet high, the leaves are large 
lobed, flowers white with a yellow tinge, fruit a large thorny 
capsule. The plant has a very offensive smell when broken 
or bruised. Flowers in June and July. The whole plant is 
used medicinally, and is best dried in bunches hung over a 
string or wire, the leaves and the flowering stems being dried 
separately. ^ 

Class II. 

This is a very comprehensive class, including most of what 
are called pot-herbs. Peppermint {Mentha piperita) and Mint 
{Mentha viridie), known in the trade as Spearmint, is the usual 
lamb sauce mint. These are the only two mints that are used 
to any extent m medicine. 

Balm, Horehound (the white variety only), Tansy, Penny- 
royal, Bue, Wormwood, Marjoram (garden and wild). Sage 
(green and red), Thyme, Lavender Flowers, Rosemary Leaves 
and Flowers, Double-flowered Chamomile, Raspberry Leaves 
(garden and wild), Fennel, Opium Poppy, Marigold, Dark- 
coloured Rose Petals, all of these have a market value. 

Peppermint (Mentha piperita), a perennial, with creeping 
roots ; leaves rather darker than the common mint. The 
flowers are a dull mauve, growing at the leaf stalks, continuing 
to the end of the flowering spike. The peculiar odour of the 
plant cannot be mistaken. Flowers the end of summer : plant 
wanted, cut to within a few inches of the ground ; best dried in 
bunches, away from other herbs. 

Mint (Mentha viridis). Spearmint, a perennial, the leaves 
greener and narrower tlmn peppermint, and the spike more 
tapering ; flowers mauve. The whole plant wanted, cut a few 
inches from the ground. Best dried as for peppermint, or 
leaves only can be dried separately (this ensures a better price). 
Flowers end of summer. 

Balm (Melissa officinalis), a well known cottage garden 
herb, coarse, toothed, green leaves (the variegated kind is not 
wanted). The flowering stems should be cut off a few inches 
from ithe ground, and dried in bunches. Flowers in late 
summer. 
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White Horehound (Marrubium vnlgare). — A white, woolly 
plant, about 18 inches high ; leaves much wrinkled. Flowers 
dirty white, in thick clusters at the leaf stalks. This may be 
found wild occasionally, but is much improved by garden 
cultivation. Flowers in the summer and autumn. Best dried 
in bunches. The black horehound (Ballota) has no medical 
value. 

Tansy (Tanacetum vulgare), a thick stemmed perennial, 
two to three feet high, large, deeply cut leaves ; flowers deep 
yellow, in large heads. The whole plant has a strong scent, 
and very bitter taste. Flowers early in autumn. The plant is 
wanted, cut above the woody stalks. Best dried in bunches. 

Pennyroyal (Mentha pulegium), a low growing perennial, 
with small leaves, small flowers thickly clustered round the 
leaf stalks. Flowers in autumn. Plant wanted. Best dried in 
bunches. 

Rue (Ruta graveolens), a small bushy perennial, with bluish 
green leaves, finely cut ; flowers yellow. The plant is wanted. 
Best dried in bunches, without the woody stems. Flowers in 
the autumn. 

Wormwood (Artemisia Absinthium), a branched leafy plant, 
leaves bluntly cut. The whole plant is greyish green, with a 
bitter taste ; flowers dull yellow. Leaves and small twigs 
wanted. Can be dried in bunches, or on shelves. Flowers 
late summer. 

Marjoram (Origanum) Sweet Marjoram. — Herb growing 
about two feet high, with egg-shaped leaves, and heads of 
purplish flowers. The whole plant is wanted, except the 
thick woody stems. Easily dried in bunches. Flowers in 
July and August. The wild Marjoram is also wanted ; same 
treatment. 

Sage (Salvia officinalis). — This herb is well known in all 
cottage and kitchen gardens. It is wanted just before it flowers 
in the summer. Dried in bunches, without the woody stems. 
The red variety is also wanted. 

Thyme (Thymus vulgaris) and Lemon Thyme. — This is 
wanted, and is easy to dry. It should be gathered when just in 
flower in the summer. 

Wild Thyme (Thymus serpyllum), — ^This is also wanted ; 
same treatment. ^ 

Chamomile^ double flowered, (Authemis nobilis).— This 
herb is rather difficult to describe, as there are many similar 
plants. The leaves are finely out, but not so fennel-like as the 
Matricaria plants, which the flower resembles, both having 
white petals. This chamomile has a pleasant smell, but is very 
bitter to the taste. The plant is wanted, and is best dried in 
bunches quickly. Flowers in July and August. 
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fennel (Pee icttlnm vulgare), a well-known herb, the stem 
often three feet high ; leaves finely cut, hair-like and soft. 
Flowers in flat head, sthall greenish yellow. The seeds dried 
are the parts wanted. Flowers in July and autumn. 

Marigold (Calendula), an annual. The petals only are 
wanted, the deep orange kind. These should be picked off and 
put on a piece of cardl^ard, a box lid will do, and dried quickly 
in a moderate oven, shaking them occasionally to prevent them 
sticking together. 

Poppy (Papaver somniferum). — ^The large leaves are bluish 
green, slightly toothed, grow about two feet high. Flowers 
white, with a purple patch at the base of petals. The dried 
mature heads are wanted. Cut before the seeds fall, and 
marketed in boxes or closely woven sacks. ^ 

Violet Flowers . — The purple, sweet-scented kiii^. For 
these there is only a limited market, and many buyers prefer 
them sent fresh instead of dried. 

Lavender flowers (Lavandula). — This is too well known to 
need description. The Jiowers only are wanted. It should be 
ascertained whether they are wanted dried or fresh. 

Rosemary (Rosemarinis). — This is also well known in 
cottage gardens. The leaves (not stems) and flowers wanted. 
Inquiry same as for Lavender. 

Rose Petals^ dark coloured. Same treatment as for 
Marigolds. 

Raspbem^y Leaves^ garden and wild. Leaves and leaf-' 
stalks only, not the woody stems. In gathering the wild 
variety it should be remembered that the underside of the leaf 
is white. 


Class III. 

This comprises the wild herbs, of which there is an almost 
endless list, but space will not permit the mention of any beyond 
those which can be easily found and for which there is a steady 
market demand. The first to appear, generally about the 
middle of February and onwards, is the Lesser Celandine 
(Ranunculus Ficaria) ; leaves and flowers dried together are 
wanted, no roots. This glossy-leaved, golden-flowered weed is 
found everywhere, under hedges, in gardens and by every road- 
side, its season is short as the flowers fade quickly. Extra 
tuberous rootlets form on the creeping stems, and these should 
not be dried, but removing them adds much to the work. Can be 
dried in bunches across strings or wire, or thinly spread on 
canvas-coVered shelves. "Flowers early in March. 


' For the cultivation of thia plant see Stephenson, Journal R A.S £., 
Vol. 75, p. 83. I 
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Couch 0ra9» (Triticnm repens). — Dug up in the mouths of 
March and April, washed, dried and out into 4*inch lengths ; 
this is only profitable when a good quantity can be harvested. 
In Italy it is dried, washed, tied in bunches and fed to horses 
as the first fresh forage, and is said to be very nutritious. 

Qnmnd Ivy (Nepeta Glechoma). — ^This is not an Ivy. A 
creeping weed with rising flower stems and violet blue flowers 
growing at the leaf stalks, leaves green, round and slightly 
toothed, one variety has bronze-tinged leaves. The plant is 
wanted, but no roots. It flowers from April onward. Is best 
dried hung in small bunches. 

Wood Sorrel (Oxalis Acetosella). — A delicate clover-like 
spring plant, found in woods and shady places. White flowers 
on single stalks, flowers in early spring. Leaves and flowers 
only wanted. Can be dried on canvas-covered shelves. 

CoUaJoot (Tussilago). — This broad-leaved weed, shaped like 
its name, is found on clay soil in waste places and in flelds. 
The leaves only are wanted. They are white underneath and 
covered with a cottony down, not to be disturbed. They should 
be dried flat on wire netting or canvas-covered shelves and 
turner frequently. The leaves grow in the spring. 

Shming Oraueehill (Geranium Lucidum). — A beautiful 
little weed, low growing, leaves nearly round, and glossy, stems 
and stalks generally red, star-like rose coloured flowers, grows 
by and on old walls and stony places. Flowers spring and 
summer. Whole plant is wanted. Best dried in bunches over 
a wire or string. 

Bugle (Ajuga reptansj. — A low-growing plant with purple 
blue flowers on a leafy spike, found near hedges and in damp 
meadows, flowers in spring and early summer. The plant is 
wanted when in flower and should be dried in bunches. 

Self heal (Prunella). — A creeping hairy plant like a smaller, 
coarser Bugle, short spikes of flowers, violet with brownish 
leaves. Grows in flelds and on banks. Same treatment as for 
Bugle. Flowers all the summer. 

Wood Betony (Stachys Betonica). — A pretty soft hairy plant, 
with a head of light purple flowers which have always two 
small longish leaves growing just under the flower head. Found 
in fields, woods and hedges. The plant wanted when in, flower. 
Dried in bunches or on shelves. J’lowers June, July and 
August. 

Agrimony (Agrimonia eupatoria). — A slender hairy plant, 
with cut leaves, yellow flowers on a long spike. Grows in 
meadows under hedges. Flowers in June, July and August. 
Plant wanted when in flower. Dry in bunches. 

Herh Robert (Geranium robertianum). — This is a well- 
known plant, with finely cut leaves, red hairy stems rather 
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thiok^ reddish flowers like those of the Shining Oranesbill. 
Flowers all the snmmer. The whole plant is wanted, dried in 
bunches with good care owing to the thick stems. 

Sanide (Sanicula europa). — A glossy-leaTed plant, with 
flowers dull white in small heads. Found in woods. Flowers 
in June and July. The whole plant wanted. Dried in 
bunches. 

Olmvtrn or Gliven (Galium Aparins). — A well-known 
plant, hairy, almost prickly leaves and stems, trails over hedges 
and bushes ; flowers very small and greenish white. Flowers 
all the summer. Wanted when in flower. Very easily dried ; 
should be a good green colour, not brown. 

Woodruff (Asperula odorata). — A smaller lower plant than 
Cleavers, small leaves growing round the stem, eight together. 
Flowers white, has a smell of hay when drying. The flower- 
ing stem with leaves and flowers wanted, easily dried. JJlowers 
in early summer. There is a similar plant (Crosswort) of no 
medical value, which should not be taken for either Cleavers or 
Woodruff, but the flowers are yellow instead of white, and the 
leaves grow in fours. 

Meadow Sweet (Spiraaa Ulmaria), Queen of the Meadow. — 
This sweet-scented plant is met with on the banks of ditches 
and ponds, leaves coarsely divided, whitish underneath, flowers 
small, flowering all the summer. The flowers and leaves 
wanted, not the thick woody stems. To be dried in bunches, 
flowers to keep their colour. 

Yellow Flowered Dead Nettle (Archangel). — A pretty plant 
a foot or eighteen inches high. Grows like the white dead 
nettle. The plant is cut about three inches from the ground. 
Dried in small bunches. Flowers from May onwards. 

Scull-cap (Scutellaria). — ^A small straggling plant slightly 
downy, leaves toothed, flowers dingy blue in pairs up the 
stem. Found in damp stony places. There is a much smaller 
variety, with pale pink flowers, also used in medicine. Both 
flower in the summer. Plants wanted, not roots. 

Field Oontian (Gentiana campestris). — An annual, about 
six inches high, well furnished with leaves and flowers. The 
latter have a blue fringe round the edge. Flowers in autumn 
in open pastures and on limestone downs. Whole plant 
wanted. Dried in bunches or on shelves. 

Melilot (Melilotis officinalis). — ^A branched plant with light 
green leaves and small yellow flowers on long spikes. The 
plant is not unlike a miniature yellow broom. Whole plant 
wanted, except the roots. Easily dried in bunches. Flowers 
in the summer. 

Wood Sage (Teuorium Soorodonia). — ^An erect plant found 
in woods, with i^nkled leaves like ga^en sage. Insignificant 
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yellowish flowers on spikes. The whole plant is wanted, except 
roots. Dried in bunches. Flowers in summer and autumn. 

Yarrow (Achillea Millefolium). — This slightly hairy 
feathery-leaved weed is found on waste ground, roadsides and 
at the edges of fields. The stems are thick and woolly about a 
foot high. The flowers grow in a crowded flat head, purple, 
white, or purplish white. Has a rather spicy smell when 
drying. To be dried in thin bunches. The whole plant wanted, 
except the woody stems. Flowers from June onwards. 

Centaury (Erythraea Oentaurium). — A pretty annual, with a 
head of red flowers. Grows about one and a half feet high on 
dry pastures. Flowers all the summer. Plant only wanted ; 
easily dried in bunches^ 

Wild Carrot (Daucus Carota). — ^A plant with feathery 
leaves, carroty smell. Large flat bunches of small white 
flowers, one flower in the middle bunch often purple, red or a 
diflPerent colour. When fading the outer bunches of flowers 
close over the inner ones, giving the shape of a bird’s nest. 
Flowers late summer. Plant only wanted ; dries best in 
bunches. 

MjSkAntain Flax (Linum catharticum) or Purging Flax. — 
A tiny plant, erect growing, from two to six inches high, dark 
hair-like stems, branched. Very small white flowers. Found 
ill dry fields, flowering June and July. Plant wanted, very 
easily dried. 

Figwort (Scrophularia nodosa) Knotted Figwort. — A 
square-stemmed somewhat coarse plant, occasionally found 
three feet high, leaves heart-shaped with longish points. 
Flowers insignificant of a dingy purplish green. The root is 
white, shaped like a fig. This plant has a strong offensive 
smell. Often found near walls or stony places. Flowers J ane 
and July. Plant wanted, not root ; best dried in bunches. 

Water Figwort (Scrophularia aquatics). — Square stemmed. 
Leaves heart-shaped but blunt. Flowers like Knotted Figwort 
but more important. Grows at sides of streams and ditches. 
Flowers July and August. Plant wanted, dried in bunches. 

Avem (Geum urbanum). Herb Bennet. — A branching 
plant, erect, one to two feet high. Large thin leaves, generally 
divided into three. Flowers yellow, very small. Found on 
banks, under hedges and at the side o9 woods. Flowers June, 
July and August. The plant wanted, can be dried in bunches 
or on canvas shelves. 

Hemlock (Gonium maculatum) is a very poisonous herb, 
ahd should be gathered by adults only, as it is easily mistaken 
for other Umbelliferae ; it can be distinguished from them by 
its purple-spotted stalk. It has a disagreeable mousy smell, 
which becomes worse during drying. Found in damp situations. 
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flowerB in sammer and autumn. Leaves and flowers to be 
dried separately. 

Foxglove (Digitalis purpurea). — This is well known, but 
only the dark purple-flowered variety has any medical value ; 
roots and lower leaves wanted. Flowers in the summer. The 
leaves should be dried separately, spread singly on canvas 
shelves. 

Eyehrighi (Euphrasia alohemilla).— A very small herb, 
deeply cut leaves, flowers white with mauve stripes and yellow 
blotches, which are very distinctive. The whole tiny branched 
plant is wanted, and should be cut as early as possible, as it is 
subject to orange rust. Flowers all the summer. Found in 
dry gravelly places, and at the foot of banks. 

Wild St. John's Wort (Hypericum perforatum). — A peren- 
nial one to one and a half feet high, oval leaves, marked with 
transparent dots and sometimes with a few black ones dll the 
under side. Flowers yellow growing in a head. Found in 
woods, hedges and by roadsides. Plant wanted, dried in 
bunches. Flowers summer and autumn. The garden varieties 
of St. John's Wort are of no medical use. 

Mousear Hawkweed (Hieracium pilosella). — A small plant, 
downy small leaves. Flowers on a single head, lemon coloured. 
Grows on banks, waysides and dry pastures. The plant 
wanted. Flowers all the summer. 

Wild Purple Scabiovs (Bcabiosa succissa). — ^Leaves gene- 
rally oval, stems about eighteen inches high. Flowers deep 
purple b\ue. The plant wanted, dried in bunches or on 
shelves. Flowers in the summer and autumn. 

Parsley Fieri (Alchemilla arvensis). — A tiny annual, 
leaves divided, flowers small, grow in little heads. Flowers all 
the summer. Grows in fields and stony places on the top of 
walls. Whole plant wanted, when in flower. 

Hemp Agrimony (Eupatorium Cannabium). — A coarse- 
leaved plant about four feet high, flowers dull magenta in 
flattish bunches. Flowers in summer and early autumn. The 
whole plant, no roots, wanted. Should be hung up to dry in a 
good current of air. 

Wild Valerian (Valeriana officinalis). — ^All-heal, none of 
the garden varieties (Valeriana centranthus) wanted. A thick 
branchy plant two to four feet high, leaves much cut up. 
Flowers in a head, small, white or slightly pink. Grows in 
woods and damp situations. Flowers all summer. The root 
dried is the part wanted, best dug in the autumn. 

Gomfrey (Symphetum officinale). — This coarse herb is 
sometimes grown in cottage gardens. It is about three feet 
high. Broad leaves tapering into a long point, very rough and 
hairy. Flower stems end in small bunches of drooping 



Meduinal Hefis. 


81 


fiowerB, dingy purple, pale yellow, or dirty white. The flower 
stems wanted and the leaves that spring from the roote. 
Found on banks of streams and in damp situations. Leaves 
and stems should be dried in small bunches. Care should be 
taken not to dry Comfrey near the Foxglove (Digitalis), which 
is a poison, for the leaves are very similar and might be 
mistaken. 

Elder Flowers (Sambuous niger). — The common elder, 
growing in the hedges and in gardens. Flowers in the 
summer. The flowers only, no stalks, wanted. The best way 
to gather, is to shake the flower bunches over a box or paper 
when the corolla, if ripe, will fall. To be dried in a slow oven 
immediately, or the colour (a delicate cream) will be lost ; if 
allowed to turn brown they are unsaleable. 

Crimson Glover Flowers (Trifolium incarnatum). — This 
slender, hairy, broad-leaved clover, grown extensively for 
cattle feeding, has oval, deep red flower heads. In flower in 
the summer. The heads, no leaves, should be gathered when 
dry, and hung up in small bunches. The colour should be 
preserved. 

BWckherry Leaves, — ^The Blackberry is found on hedges, 
banks, and in woods. The leaves are green underneath. Leaves 
with leafstalks only are wanted, not stems. Fjasily dried on 
shelves. Can be gathered at any time before the frost discolours 
them. 

Lime Tree (Tilia). — The flowers with the stalks and winglike 
bracts attached. To be dried quickly to retain the colour. 

Ash Tree (Fraxinus excelsa) leaves are sometimes asked for, 
dried. 

Telhw Broom (Cytisus scoparius). — The tops only. 

The principal roots required are : — 

Dandelion (Leontodon Taraxacum). — Very large roots. 
These are best sent away green to the Association drying sheds. 
(See p. 82). The small roots should be sent separately. 

Burdock (Arctium Lappa). — ^This is a tall, large-leaved kind, 
with purple thistle-like flowers, very bristly. Roots to be 
dried. 

Docks (Rumex) of both the broad-leaved and the 

smkller pale-leaved. The ro^iallian be easily dried in -a cool 
oven, with the door open, tlft tj^^o kinds separately. 

Meadow Saffron (CoiUhicum autumnale). — This is 
poisonous in every part. The seeds and corms are in demand. 

Sweet Flag (Acorus Calamus) is found beside streams, and 
can be recognised by a slight frilliness at the edge of the leaves. 
The root only is wanted. 

There are other herbs of more or less value to herbalists, 
but those on the foregoing lists are all used in the manu&cture 
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of medicines, ointments, perfumes, &c., in England, and all 
have their prices, ranging from IJrf. per lb. to &. when 
dried. The larger the quantity the higher the price, as the 
herb merchants do not care to take small parcels except of 
the rarer herbs. 

Nearly all herbs are best dried under cover to preserve the 
colour, a good and even colour being considered essential by 
the trade. Two methods of drying are practised, both good. 
One is by tying the herb in small bunches, and placing these 
across a cord or wire fixed from wall to wall of the room ; the 
other is by spreading the herbs very thinly on frames covered 
with coarse canvas or fine wire netting. Canvas is the better. 
This method necessitates daily turning over the herbs, and is 
not available for the thick-stemmed varieties like Comfrey, 
Henbane, Datura, or Belladonna, but it is tlje best way of 
drying where the leaf only is wanted, as with CUtsfoot, 
Digitalis, &c. The great danger to good drying is damp, for 
once the herb has deteriorated and become mouldy, no after 
effort can make it useful for medicine. No insect-bitten leaves 
or any that have lost colour should be allowed in the drying 
room. 

As regards organisation for the collecting of herbs, the 
National Herb-growing Association has been formed from the 
Women’s Herb and Garden Union. Offices, 15 and 16 Verulam 
Street, Gray’s Inn Road, London; Secretary, Mr. Alfred Wolfe. 

Leaflets are issued, and the trading part of the Association 
receives dried herbs and herbs for drying from the members, 
and markets them, besides giving much valuable help. There 
are other Associations, but of these the writer has no personal 
knowledge ; but it may be said that in spite of all efforts made 
the home trade is still inadequate, and the supply uncertain, so 
that the merchants are handicapped in the production of the 
herbal extracts which are necessary to meet the great demands 
of the hospitals and the medical profession generally. 

Many county centres have been formed, and more would be 
possible if the necessary organisation were forthcoming. The 
writer can only give the experiei\ce of work begun and continued 
in one small part of a county. Ih November, 1915, a committee 
was formed to organise the colleoifon of herbs for the locality, 
with a subscription of 5s. each wt initial expenses. Each 
member had a centre, a district mapped out near her home, and 
chose her own helpers and collectors, being individually 
responsible for them and the herbs they gathered and dried, or 
sent to the chief centre to be dried, there to be Anally inspected, 
packed, and sent to market. In March, 1916, real work was 
begun, ithe Association was affiliated to the National Herb- 
growing Association in London. Books were studied, help was 



Medicinal Herbs, 


83 


Bought in every direction to identify the herbs required. 
Correspondence was entered into to find markets, and though 
many were the difficulties, and alas, many the mistakes, still 
the work progressed. The committee often met, and many 
pleasant rambles were arranged for the helpers. Finally, after 
nine months’ work, cheered by the warm appreciation given by 
all the merchants who bought the herbs, the season was closed 
with a credit balance of 32Z. odd, which was distributed by the 
centres to their collectors and helpers. Similar work was 
undertaken in 1917, and though the season was most unfavourable 
for the collecting and drying of herbs, the little association 
justified its existence by presenting a credit balance of 50/. odd 
clear profit, after a deduction of a rate of \d, per lb. on the 
finished article brought by women, and \d, on that brought 
by children. 

The co-operative principle is the rule. Each collector sends 
his or her herbs to the centre on appointed days, and from each 
centre the collection is sent to the chief centre. I’he whole 
consignment is then sent by rail to the National Herb-growing 
Association for sale, or to the herb firms with whom contracts 
have bfeen made, and who pay by cheque on delivery. It may 
be argued that this method is only applicable to small under- 
takings, but it could be carried out over larger areas, either 
by the centres taking larger districts and sendiiig to the chief 
centre, or by dividing the area worked, and appointing a chief 
centre for each division. 

The daily press has from time to time published articles on 
the herb trade, showing that a Golconda mine can be found in 
every garden, and a fortune in every forest path. But these 
entrancing theories do not stand the test of practice, they are 
lovely fairy tales. The herb trade, like all other trades, is 
subject to the many changes and chances imposed by the law 
of supply and demand, and a committee would be well advised 
to make a study of the ruling prices, and the quantities required 
of the various herbs and roots, before embarking on any 
extensive outlay in the way of buying machinery, or hiring 
premises in which to conduct their business. As before stated, 
the National Herb-growing Association will dry herbs sent to 
them by its members for a small percentage, and if the distance 
is too great, and the transport too unc^tain for the fresh herbs 
to reach their drying sheds in good condition, the process of 
home drying is not very difficult. What is required is a 
ventilated room or loft, with a current of sun-warmed air. 

There are good and useful leaflets issued gratis by the Board 
of Agriculture and Fisheries, but the greatest help the Board of 
Education could give our school children would be instruction 
on the lines of tlmt given in Germany, where the herb industry 
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is thoroughly organised and fostered by the Government. 
Co-operation, and a chief centre undertaking the final packing 
and distribution, can alone meet the difficulty at present, and to 
these may be added patience, that “ grey angel of success,” for 
success can be achieved in spite of the many pitfalls that lie in 
the way of a trade that is new to the workers, and carried 
on by people who have had little practical instruction in the 
work they have so readily undertaken. 

J. Chappell. 

Jaggardfl, Corsham, 

Wiltshire. 


SOME MINOR FARM CROPS. V.^ 


WOAD. 

Julius C.®SAR*s statement that the Britons stained their 
bodies with woad, “ quod caerulam efficit colorem,” raises the 
question whether this plant was cultivated in this country at 
the time of the Homan invasion. If it was not it is difficult to 
see how a sufficient supply was obtainable, for it is generally 
admitted that the woad plant, Isatis tincforia, is not a native. 
Further, if “caerulam” is correctly translated as “blue” we 
meet with the further difficulty that this colour can only be 
extracted from woad after a long and intricate series of processes 
which seem too complicated for a primitive people ever to have 
discovered. Other classic authors refer to green Britons, or 
again speak of their swarthy hue. These colour descriptions 
are interesting, for they make it almost certain that the plant 
used as the source of the pigment was woad, for blue, green, 
and black can be obtained from it. But if simplicity of obtaining 
the colour effect can be considered as a criterion of the shade 
actually used by the ancient Britons, then they were probably 
black, for one only has to rub the skin with the fresh leaves oi 
woad to impart to it a lasting black colour. 

CsBsar's reference to woad has led, perhaps not unnaturally, 
to the view that its cultivation has been carried on in this 
country from immemorial times. In fact woad growing and 
fiint knapping are occasionally mentioned as the two industries 
which have survived in a more or less unaltered form from pre- 
historic times. It is difficult to accept this view, however, for 
woad is a biennial plant, and the cultivation of a crop which, 
when seed was required, occupied the land for two seasons 
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could hurdly have been carried on on a large Bcale in the days 
of open fields. 

As a matter of fact there seems to be no real evidence that 
woad was cultivated to any extent in this country before the 
thirteenth century. Even then the manufactured article was 
imported from the Continent, first to London, and later to 
Norwich, where the trade was transferred owing to the grievous 
impositions of the dock authorities of those days. There is 
still in existence an agreement drawn up between the inhabitants 
of Norwich and the woad merchants of Amiens and Corby, 
dated 1286, which defines the duties payable on their granaries, 
casks and frails of woad.^ 

In those days woad V’as practically the only source of blue 
colours available to the dyers, and for all practical purposes it 
remained so until the route to India by way of the Cape was 
discovered, and the importation of indigo in large quantities 
became possible. Woad growing was consequently a profitable 
industry, but in Elizabethan times it felt the efCects of the 
competition with indigo sufficiently to require protection. 
Probably indigo began to bo the chief source of blue colours 
about this period, and woad instead of being used as a dye 
was then used as a mordant for fixing other dyes. But 
little is known definitely about the matter. BJith, in “The 
English Improver Improved,” gives us the first detailed account 
of the cultivation and preparation of the crop for market. One 
of the “six newer peeces of improvement” deals with “the 
Planting Welde, Woad, and Madder, three rich commodities for 
Dyers.” He opens his account of the crop as follows : — “ Woad 
is also a great commodity, it layes the foundation for the 
solidity of very many colours more ; a woaded colour is free 
from stayning, and excellent for holding its colour ; almost any 
sad holding colour must be Woaded.” * For this purpose woad 
proved exceptionally useful, and it was on this account that its 
cultivation continued until recent times. But the palmy days 
of woad growing seemed to be passing about the time of Blith’s 
description of the crop. “When it is a quick commodity as 
now it is dull,” may well point to the falling off of cultivation. 

This, however, is speculation only. By the time when 
Arthur Young was making his tour of the Eastern counties the 
condition of woad growing was a very precarious one, and after 
that it appears to h^ve steadily declined. In Gaidar’s account 
of the crop, written in 1894, he mentions that the only place in 
England in which woad was still grown and handled on the old 
lines was at Parson’s Drove, near Wisbech, Its cultivation was 


* Corder. Norfolk and Norwich Naturalists’ Soc., Vol. V. 

* W. Blith. “ The English Improver Improved,** Srd ed., 1663, p. 227. 
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continued there until 1913, when the difficulties of disposing of 
the crop at a profit brought the industry to a standstill/ 

The soil most suitable for the cultivation of woad is a rich, 
well-drained loam. Ordinary arable land, though answering 
this description, was never considered sufficiently good for the 
crop, and the almost invariable practice of the older growers 
was to search for and hire the richest pastures obtainable. 
Pastures which would not fatten bullocks were considered 
unsuitable for the needs of this exacting crop. Blith tells us 
that there was “ not much land fit for this design in many 
countries,” and goes on to say that Your best and naturallest 
parts of England for woad are some parts of Worcestershire, 
and Warwickshire Southward, Oxfordshire, Gloucestershire, 
Northamptonshire, Leicestershire, some part of Rutland, 
Bedfordshire, Buckinghamshire, and some other places here 
and there.” The land was cropped for two or three, le in the 
case of exceptionally rich land, for four years. Then fresh 
land had to be found, broken and cropped again. Woad growing 
was therefore a more or less nomadic industry, and consequently 
the machinery used in the preparation of the crop for market 
had to be of the simplest description, so that it might be trans- 
ferred from district to district, or so cheap that its abandonment 
was not a matter of great moment. 

After ploughing the turf well under during the autumn or 
winter months, every effort was made to secure a perfect tilth 
by repeated harrowing and rolling. On this the seed was 
broadcasted at the rate of two or three bushels per acre, or in 
later times drilled in rows eight or ten inches apart. In the 
fens the fields were frequently laid out in lands some twelve 
feet wide, and the traffic during hArrowing, weeding, &c., was 
confined as far as possible to the alley ways between them. 
Sowing was carried out at intervals between the middle of 
March and the end of April, with the object of securing a 
succession of crops. Weeding, even on this freshly broken 
land, was generally necessary early in June, and the opportunity 
was then taken to single the plants, and in the case of broad- 
casted crops to fill in any blank spaces by transplanting This 
work was usually carried out by women and children equipped 
with short-handled spuds. Where alley ways were left between 
the lands the weeds and waste plants were dragged out into 
them. 

The ingathering of the first sown crop began early in July, 
when the plants were from six to twelve inches high, and the 


' MoBt of the notes on which the following account of woad growing is 
based were made at Parson’s Drove between ISOO and 1905. The photographs 
from which the lilnstrations were prepared were taken in 1914 or 1915, I am 
not sure which. 
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first leaves were fully grown. Its fitness for harvest was 
determined by the colour of the leaves, and not by the size of 
the plants. When at their best for the manufacture of woad 
they were bluish green in colour. If the plants were left to grow 
so as to secure a larger yield this changed to a yellow green 
tint, and the woad prepared from them was of an indifferent 
quality. 

On plucking or “ cropping ” the plants the leaves were torn 
off with a single twist in such a fashion that the young stem of 
the plant was left uninjured. They were then pressed into 
wicker skeps, which in turn were emptied into large box- 
shaped carts for transference to the mill. Throughout the 



Fig. 1 (icneral \iew of woad mill and rangeH 

cropping great care was taken not to include the leaves of any 
other plants, or leaves covered with grit, since the presence of 
either of these was injurious to the finished product. After 
stripping the foliage the crop was again hoed and cleaned^ and 
in six weeks time, under favourable wettther conditions, it was 
ready for a second picking. A third was generally secured, but 
the five or six croppings the older writers mention seem to be 
an exaggeration. Any subsequent growth was fed off by sheep, 
unless seed was required, when a part of the crop was left for 
this purpose after the second picking. Late in the following 
spring these plants pushed up airy plumes of mustard yellow 
flowers, which were followed by the curious, winged, nut-like 
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fruits. These were generally ripe and ready for harvest just 
before the cropping season commenced in the following year. 

On reaching the mill the manufacturing process began 
immediately. The first operations were to get the leaves into a 
condition in which they could be stored until there was an 
opportunity to complete the preparation of the woad. For 
this purpose they were milled to a stiff paste, and dried. The 
thatched conical building seen in the first illustration contains 
the machinery for this process. It is built in a rough and ready 
fashion of wooden uprights and weather boarding. The milling 
floor, some twenty-seven feet in diameter, is paved with slabs 
of stone, over which the crushing wheels roll (Fig. 2). Each 



Fig. 2 Interior of woad mill showing crushing wheels 

wheel is a massive, obtusely conical structure, built of two 
strong wooden discs, joined together somewhat in the fashion 
of an overshot water wheel, with bands of iron two inches 
broad and half an inch or more in thickness. The bands are 
lapped over on to the timber bases, and bent at right angles so 
as to expose a series of dull cutting edges, some forty in number, 
on each wheel. The outer face of the wheel is about 7^ ft. in 
diameter, the inner 6 ft. Running through each is an axle 
pivotted to a central pole, and prolonged externally for the 
attachment of horse gear. In order to obtain a direct pull on 
these axles the horse track is raised between two and three feet 
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above the level of the floor, and kept in position by rough stakes 
and boards. 

The leaves were tipped out on to the stone floor, and kept in 
position for grinding by means of wooden sweeps. When 
thoroughly pulped they were raked into heaps ready for balling. 
The equipment for this process is shown in the third illustration. 
A workman stood over one of the “ balling horses,” that is one 
of the two steeply inclined tables seen towards the bottom left 
hand corner, took a large double handful of the pulp, and by 
kneading and rolling it on the “ horse ” converted it into a ball. 
This was then transferred to a tray on the sloping form ” 
placed alongside him.^lj^When thentray was [filled it was^pushed 



Fio. 3— “Balling horsei** and “form/* 

up the form to the position seen in the illustration, and thence 
transferred on the padded head of another workman to one of 
the drying ranges. To enable him to get it into position as 
easily as possible the end of the form ^as cut into in such a 
fashion that it consisted of two prongs between which he could 
insert his head. This part of the work was done quickly, one 
man keeping pace with the output of each wheel of the mill. 
During its progress the men’s hands and faces became stained 
with an almost indelible black colour. 

The ranges consisted of lofty, narrow, wooden frameworks, 
partially protected from rain by matchboard roofs. In these 
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ii«akg, or wattled hurdles, were piled, leaving ample air-spaces 
for the balls between them. In good weatW the balls dried 
out in about a week’s time, becoming black on the outside and 
a dull purplish colour internally. In this condition they were 
stored until the cessation of outdoor work provided the 
opportunity for continuing the manufacture of the finished 
product Meanwhile the ranges as soon as cleared were filled 
again and again with the material from the successive crops, 
until the whole had been safely housed. In storing the first, 
second and third pickings were kept separately 

The next step was to crush the balls to a powder under the 
rolls, and to transfer this to the “couching house.” This 
consisted of a low, heavily thatched structure, with thick turf 



Pio 4 —A drying range 

walls, pierced only by a single door. The final fermentation 
process was started when its floor was covered to a depth of 
between two and three feet The whole mass was then well 
watered and turned, the process being repeated several times so 
as to distribute the moisture evenly through it. It is difficult 
to define the proper degree of moisture, but from material 
taken from a couch said to be in the right condition to secure 
a satisfactory fermentation one could just squeeze out a little 
juice by gripping a handful as hard as possible. For some three 
or four weeks the mass had to be turned daily, adding in the 
earlier da} s more of the powder to any portions which were too 
wet, or water to any which were too dry. Then it was turned 
on alternate days for about a fortnight, and then once or twice 
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a week until it had tempered sufflcientlj. As a rule the whole 
process lasted for about eight weeks. The moistening of the 
mass caused a rapid fermentation to set in. It warmed up 
quickly, and a careful watch had to be kept to see that the tem- 
perature did not go higher than about 125 degrees Fahrenheit. 
If it showed any signs of doing so this was checked by turning 
the heap immediately. The temperature was estimated by the 
simple method of plunging the hand into the heap. But the 
woadman relied more on the smell of the steaming mass. This 
was more or less indescribable. It was markedly ammoniacal, 
like an unclean stable, at the same time it had some of the 
sickly scent of sweet silage, together with more than a hint of 
the stench of a cesspool. By the preponderance of one or the 
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Fig 6 Woacl barreli 

other of these smells, and probably of others also, the skilled^ 
woadman knew whether all was going well with this highly 
critical process. After being kept at the right temperature for 
a few days, the heap slowly cooled off and dried. At this 
stage it was easy to form a rough opiniop as to the success of 
the fermentation process. If the woad had been well seasoned 
and tempered it would not stain the hands if rubbed between 
them. If the temperature had not been allowed to rise 
sufficiently it was “ heavy,” and soiled the hands when rubbed. 
If overheated it became “ foxy,” and over porous. 

Blith's quaint description of himself as “a lover of ingenuity” 
is more than justified by his evident interest in this curious 
fermentation process. He writes of it *^how to know its 
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Beaaons kindly, and so wii in time come to perfect rich woad 
you must observe that it wil alter and change divers times, first 
it wil mould, hoar and frost, and smell exceeding strong ; then 
it will in a little time abate thereof and grow toward a black 
colour, and then it will hoar or mould again, and change a little 
whitish, and after this second change it will come to a perfect 
black, which the brighter and clearer the colour the better.” 
The hearing and frosting undoubtedly refers to the fungi which 
play some mysterious part in the obscure fermentation processes 
going on in the heated couchs. 

The final stage as far as the grower was concerned was to 
store the woad in loose, well ventilated heaps, to await a 
purchaser, or to ram it tightly into large barrels, the weight 
being expressed by means of notches cut tally fashion on the 
wooden hoops (Fig. 5). ^ 

The prices obtained for the crop varied considerably with 
the quality. The first picking or virgin woad yielded the best 
material. This m recent times was worth about 20/. a ton 
The value of the later croppings fell off to about 15/., but if the 
couching was faulty prices ruled as low as 5/. or 6/. a ton. 
The yield per acre varied widely with the season and the 
condition of the land. It rarely fell below one ton of finished 
woad, or went over two tons to the acre. When the costs of 
cultivation and manufacture are taken into account, it is 
obvious that the crop was hardly profitable enough to warrant 
the risks incurred in growing and in handling it. It seems 
improbable that it will ever again be cultivated on the large 
scale, for even its one-time competitor, indigo, has been almost 
killed by the synthetic product In one respect this is 
unfortunate, for by proper handling some of the most exquisite 
blue shades can be obtained from it But the demand could 
hardly be great enough to justify anyone in starting an industry 
which from its nature cannot be carried on on a small scale. 

R. H. Bippbn. 

School of Agncultuie 
Cambndgc 


CONTEMPORARY AGRICULTURAL LAW. 

L— -Legislation. 

There has been im the past year legislation of very con- 
siderable importance to the agricultural interest in this 
country. 

The Workmen’s Compensation (War Addition) Act, 1917 
(7^8 Oeo. 5, c. 42), gives an additiontd benefit to injured 
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workmen providing that when a workman is entitled during 
total incapacity caused by injury by accident arising out of 
and in the course of his employment to a weekly payment by 
way of compensation under the Workmen’s Compensation Act, 
1906, he shall, whether the incapacity arose before or after the 
commencement of the present Act, be entitled to receive from 
the person liable to pay the compensation, by way of addition 
to such weekly payment payable in respect of any week, a sum 
equal to one-fourth of the amount of that payment. This 
additional sum is to be deemed part of the weekly payment 
under the Workmen’s Compensation Act, 1906, for the pur- 
poses of recovery of weekly payments, &c. The Act is to 
continue in force during the continuance of the present war 
and for six months thereafter. 

The most important Act of Parliament from the agricultural 
point of view passed in 1917 is the Corn Production Act, 1917 
(7 & 8 Qeo. 5, c. 46). The object of the Act, as is well-known, 
is to carry out the policy enunciated by the Prime Minister in 
a memorable speech on February 23, 1917, for encouraging the 
growth corn in this country by guaranteeing a minimum 
price for wheat and oats and securing concurrently therewith a 
minimum wage to agricultural labourers. Part I. of the Act 
deals with minimum prices for wheat and oats. These are to 
be for the year 1917, 60s. and 38ff. Orl. per quarter respectively, 
for 1918 and 1919, 55.s. and 32s., for 1920, 1921 and 1922, 45«. 
and 24a. The “quarter” means in the case of wheat 4iS() 
imperial pounds, and in the case of oats 312 imperial pounds. 
The occupier of any land on which wheat or oats have been 
produced in any of these years will be entitled to be paid by 
the Board of Agriculture and Fisheries in respect of each acre 
on which he proves to the satisfaction of the Board that wheat 
or oats have been so produced a sum equal in the case of wheat 
to four times and in the case of oats to five times the difference 
between the “average price” and the minimum price per 
quarter, it being assumed that four quarters to the acre in the 
case of wheat and five quarters to the acre in the case of oats 
is the normal crop. The “ average price ” for the wheat or 
oats of any year is to be taken to be the average price for the 
seven months beginning on September^ in that year ai^er- 
tained from the weekly averages included in these seven 
months which are published under the Com Keturns Act, 
1882. The person entitled to receive the payment will be 
the person who was on September 1 in the year in which the 
wheat or oats were produced the occupier of the land on which 
they were produced. Provision is made for adjusting cases of 
wheat or oats intermixed with any other crop and for with- 
holding or diminishing the payment where land has been 
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negligently cnltivated. Cases of changes in the occupation of 
the land where an outgoing tenant is entitled to an away-going 
crop are also provided for. Of course, while, as is at present the 
case, the average prices of corn are above the minimum prices 
under the Act no claims for payment under the Act can arise. 
Claims for payment are to be made and determined by the 
Board of Agriculture and Fisheries in accordance with regula- 
tions made under the Act ; but no such regulations have at 
present been made. 

Part II. of the Act deals with the minimum wage for 
agricultural labourers, “agriculture” having a wide meaning 
for the purposes' of the Act, and including the use of land as 
grazing, meadow, or pasture land, or orchard, or osier land, or 
woodland, or for market gardens or nursery grounds, and 
“ agricultural ” being construed accordingly. Section^ imposes 
a penalty on any person who employs a workman in agri- 
culture and pays wages at less than the minimum rate as fixed 
under the Act and applicable to the case, and it is enacted that 
the provisions of the section as to payment of wages at a 
minimum rate shall operate as respects “ able-bodied men ” as 
from the commencement of the Act (August 21, 1917), although 
a minimum rate of wages may not have been fixed, and that 
any sum which would have been payable to an able-bodied 
man on account of wages for time work if a minimum rate 
had been fixed may be recovered by the workman from his 
employer at any time not exceeding three months after the 
rate is fixed ; but it is provided that no sum shall be 
recoverable under this provision except in a case in which 
and the extent to which the wages paid have not, in the 
opinion of the Court, been equivalent to wages for an ordinary 
day’s work at the rate of 25fi. a week. The minimum rates of 
wages for time work, and if thought necessary also for piece 
work, are to be fixed by the Agricultural Wages Board established 
by the Board of Agriculture and Fisheries after consultation 
with the Minister of Labour. The minimum rates may apply 
universally to workmen employed in agriculture or to any 
special class of workmen, or to any special area, or to any 
special class in a special area. The Wages Board are em- 
powered to grant permits to workmen incapable by any 
mental or other infirmity or physical injury of earning the 
minimum rate, exempting them from the provisions of the 
Act requiring wages to be paid at not less than the minimum 
rate, so that they may be employed at a lower rate. In fixing 
minimum rates the Wages Board are so far as practicable to 
secure for “ able-bodied men ” wages which in the opinion of 
the Board are adequate to promote efficiency and to enable a 
man in an ordinary case to maintain himself and his family 
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iu accordance with such standard of comfort as may be 
reasonable in relation to the nature of his occupation ; and in 
any case the minimum rate for time work must secure wages 
which in the Board's opinion are equivalent to wages for an 
ordinary day’s work at the rate of at least 25if. a week. The 
expression “ able-bodied man ” means in the Act any male 
workman who is not incapable by reason of age or mental or 
other infirmity or physical injury of performing the work of a 
normally efficient workman. The expression “ workmen ” is 
much wider, and includes boys, women and girls, for all of 
whom therefore when employed in agriculture minimum rates 
of wages are to be fixed. A workman employed in agriculture 
on piece work, for which no minimum piece rate has been 
fixed, may complain to the Agricultural Wages Board that the 
piece rate of wages paid to him for that particular work is such 
a rate as would yield in the circumstances of the case to an 
ordinary workman a less amount of wages than the minimum 
time rate applicable in the case of that workman, and the 
Board may on any such complaint direct the employer to pay 
to the workman such additional sum for any piece work done 
by him at that piece rate at any time within fourteen days 
before the date of complaint, or at any time after the date 
of complaint and before the decision of the Board thereon, 
as in the Board’s opinion represents the difference 
between the amount which would have been paid if the 
work had been done by an ordinary workman at the 
minimum time rate and the amount actually received by the 
workman making the complaint. The Agricultural Wages 
Board are empowered to establish district wages committees 
constituted in accordance with regulations made for the 
purpose by the Board of Agriculture and Fisheries. Regu- 
lations may also be made requiring the Wages Board to define 
the benefits or advantages (not being benefits or advantages, 
such as the provision of intoxicating liquor, prohibited by law) 
which may be reckoned as payment of wages in lieu of 
payment in cash and the value at which they are to be so 
reckoned, and to limit or prohibit the reckoning of benefits 
or advantages as payment of wages in lieu of cash, and to 
determine any question which may arise as to the value of any 
such benefits or advantages. ^ 

The Wages Board and various district wages committees 
have already been established under the Act, and regulations 
have been made for their constitution and procedure, and also 
requiring the Wages Board to deal with benefits or advantages 
given to workmen in lieu of payment in cash {e.g. cottage 
accommodation or allowance of food) in manner above 
mentioned. 
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Part III. of the Act ia intended to prevent the benefits of 
the guaranteed minimum prices of corn being appropriated by 
landlords instead of by the actual growers, by means of the 
raising of rents. It prohibits by ^tion 8 the rent payable 
under any contract of tenancy made or varied after the passing 
of the Act in respect of an agricultural holding exceeding such 
rent as could have been obtained if Part 1. of the Act had not 
been in force ; and any question as to whether the rent payable 
under such a contract is in excess of the rent permitted by the 
Section is to be determined by a single arbitrator. But rent 
payable under a contract of tenancy will not be deemed to be 
in excess of that permitted under the Section unless notice in 
writing requiring the question to be referred to arbitration has 
been served on the landlord within one year from the com- 
mencement or variation of the tenancy. The Section is not to 
affect any proceedings by a landlord for enforcing the payment 
of rent except so far as the rent has before the commencement 
of such proceedings been determined to be in excess of the 
rent permitted by the Section, but any in excess of the 
permitted real rent paid or recovered before the award of the 
arbitrator will be recoverable from the landlord by way of 
deduction from rent or otherwise. So long, however, as wheat 
and oats remain as at present much above the minimum prices 
.fixed by Part I. of the Act, it seems unlikely that Part III. of 
the Act can be successfully called into operation to prevent the 
raising of rent. 

Part IV. of the Act is for the enforcement of the proper 
cultivation of land. The Board of Agriculture and Fisheries, if 
they are of opinion (a) that any land is not being cultivated 
according to the rules of good hucbandry, or Qi) tnat for the 
purpose of increasing in the national interest the production of 
food, the mode of cultivating any land, or the use to which any land 
is being put, should be changed, are empowered to serve notice 
on the occupier requiring him to cultivate the land in accordance 
with the directions of the Board for securing that the cultivation 
shall be according to the rules of good husbandry, or for securing 
the necessary change in the mode of cultivating or the use of 
the land, as the case may be. If compliance with any such 
directions involves any breach or non-compliance with any 
covenant or condition of tenancy the Board may suspend any 
such covenant or condition, and may provide for securing to 
the landlord such payments or other benefits (if any) as the 
Board may think just on account of any profit or benefit 
derived, or expected to be derived, by the tenant by reason of 
the suspension of the covenant or condition. 

An appeal is given from any direction of the Board on the 
question whether the land has been cultivated according to the 
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rules of good husbandry, or whether it is undesirable in the 
interests of food production that the proposed change in 
cultiTation should be made. The question will be referred to 
the decision of a single arbitrator, to be nominated, in default of 
agreement, by the President of the Surveyors’ Institution. If 
the occupier fails to cultivate the land in accordance with the 
directions given by the Board, the Board may, it' the occupier in 
default is a tenant, either authorise the landlord to determine 
the tenancy, or themselves determine the tenancy ; and if the 
occupier in default is not a tenant may enter on the land and 
cultivate or adapt the land for cultivation. When the Board 
have entered on any land they may let the land for any term not 
exceeding five years on such terms and conditions as they think 
fit, and at the best rent that can reasonably be obtained, but the 
owner of the land is to be sent a draft of the proposed contract 
of tenancy, and the opportunity is thus afforded to him of 
objecting to any provision therein. After a contract of tenancy 
has been created by the Board, the owner of the land may 
require the Board to withdraw, and they will be bound to do so 
as soon |U9 reasonably may be. On withdrawal by the Board the 
land will remain subject to any tenancy created by the Board as 
if the tenancy had been created by the person who would but for 
the tenancy have been entitled to resume possession. Any person 
interested in any land who suffers loss by the exercise of the 
powers conferred on the Board over that land may claim to be 
paid such loss by the Board, and the claim will in default of 
agreement be determined by arbitration. The Board are by 
Section 10 given powers to prevent damage to crops, trees, or 
pasturage caused by rabbits or vermin, by authorising, after a 
reasonable opportunity has been given to the occupier and 
owner of destroying the rabbits or vermin, any person to enter 
on the land and kill and take the rabbits or vermin, and the 
costs of the operation may be recovered from the occupier. 
The Board may with respect to any area consisting of one or 
more counties or county boroughs authorise any body of 
persons constituted in the prescribed manner to exercise on 
behalf of the Board, subject to such appeal to the Board as 
may be prescribed, any of the powers under this part of the 
Act. In the first instance the body so 4 jonetituted is to consist 
of or comprise the persons who immediately before this part 
of tl^e Act comes into operation were acting as members of 
the War Agricultural Executive Committee constituted under 
the Defence of the Realm Regulations for the area affected. 

It will be seen that the above provisions of Part IV. cover 
much the same ground as the numerous Defence of the Realm 
Regulations with a view to maintaining the food supply of the 
country, which have been so largely affecting the course of 
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agricnlture for the laet year^ and the administration of which 
has been in the hands of County War Agricultural Executive 
Committees, under the superintendence of the Board of Agri- 
culture and Fisheries. The powers exercisable under these 
regulations are to cease to operate at the expiration of one year 
from the passing of this Act (August 21, 1917), or at the 
termination of the present war, whichever is the earlier, and 
Part IV. is then, and not before, to come into operation. 

Part V. of the Act contains general provisions. The Board 
of Agriculture and Fisheries are by Section 12 empowered 
generally to make regulations for carrying the Act into effect, 
and in particular for requiring the Agricultural Wages Board 
to deal with the question of the benefits or advantages which may 
be reckoned as payment of wages in lieu of payment in cash, 
and to define for the purposes of any dillerential rate for 
overtime the employment which is to be treated as ofirtime 
employment. Section 13 gives the Board powers of entry and 
inspection of any land. Section 14 deals with the appointment 
of officers by the Board, and Section 15 empowers the Board to 
require occupiers of agricultural land to make returns with 
respect to the cultivation crops and live stock and the owner 
thereof. A penalty is imposed for refusal or neglect to make a 
return, or for making a return false in any particular. 

II.— Decisions of the Court. 

1. Labour. Under this head there do not appear to have 
been any cases in the past lyear having any specid bearing on 
agricultural labour. It is, however, having regard to the 
general rise in money wages which has occurred throughout 
the country, desirable to notice the case of Woodilee Coal 
and Coke Company v. McNeill (87 L.J. P.C. 17 ; 1917 A.C. 43), 
in which the House of Lords held that in assessing com- 
pensation to be paid to a workman injured by accident arising 
out of and in the course of his employment and suffering 
partial incapacity therefrom, the arbitrator, in assessing the 
weekly sum to be paid for compensation, should, subject to 
the statutory limitation as to the amount of compensation, 
take into consideration a general rise or fall in the wages of 
the workman’s trade. Similarly in Cory Bros. A Co. v. Tarr 
(86 L.J.K.B., 1340 ; [1917] 2 K.B., 774) the Court of Appeal 
held that where a workman partially incapacitated and able to 
do some work has since the date of the original award become 
able to earn an increased rate of wages owing to a general rise 
oi wages in the neighbourhood, there is jurisdiction to review 
the original award and to diminish the weekly compensation 
payable by his employers on account of the increase in the rate 
of wages. 
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2. Stock. Piper v, Winnifrith an\d Leppard (34 Times L.R., 
108) is an interesting case on the question of sheep-worrying 
by dogs. The plaintiff was the owner of certain sheep, and the 
defendants, who lived in one house, each owned a dog, neither 
of them being in control of the dog of the other. The dogs 
went out together one night without the knowledge of either 
defendant and attacked the plaintifE's sheep, and did damage, 
as he alleged, to the amount claimed. The plaintiff sued in 
the County Court, and the defendant Leppard paid into Court 
a sum equal to half the damage claimed. The County Court 
Judge gave judgment for the plaintiff for half the damages 
claimed against Winnifrith, and as the defendant Leppard ^d 
paid into Court the other half, he gave judgment in his favour 
with costs. The plaintiff appealed and claimed judgment for 
the full amount of the damages against each defendant. The 
King's Bench Divisional Court dismissed the appeal, holding 
the County Court Judge’s decision to be right. They said that 
the mere fact that the dogs acted together did not make their 
owners joint wrong-doers, and therefore the Judge was entitled 
to divide the damages as he had done. It was a reasonable 
inference of the Judge to draw that each dog had probably 
done about half the damage, and that there was no presumption 
of law that the dogs acted jointly. 

In WeUaway v. Courtier (87 L.J.K.B. 299 ; 1918, 1 K.B., 
200) a question arose as to damages by straying sheep to a crop 
of swedes. The plaintiff bought a crop of swedes in a field with 
a proviso that half the crop should be consumed on the land, 
and the defendant bought a crop of grass in an adjoining field 
from the same vendor. The plaintiff was alleged to have left the 
gate into his field open, and some of the sheep went through 
one day and ate some of the swedes. On subsequent days the 
sheep all went into the field, but not through the gate, and 
damaged the swedes. It was contended on behalf of the 
defendant that he was not liable, as the plaintiff had not 
exclusive possession of the turnip field, he only having the 
right to half the crop ; but the Court held that the proviso 
that half the crop should be consumed on the land did not 
disable the plaintiff from suing. The temporary property in 
the soil was in the purchaser of the^ swedes whether "he had 
the right to remove or only to consume them on the land. But 
if it was found that the gate was opened on the first day by 
the plaintiff or his servants that would prevent him from 
suing for damages on that day on the ground that the sheep 
would have entered the turnip field by his leave and licence. 
That, however, would not alter the duty of the defendant to 
keep his sheep in his own field on other days. The plaintiff 
was therefore held entitled to damages in respect of those days. 



100 Ccmtemporary AffricuUural Law, 

The question of liability for yew poisoning was considered 
in Cheatpr v. Cater (1918, 1 K.B., 247). The plaintiff was 
yearly tenant of a farm owned by the defendant. A fence 
separated a field in the plaintiff’s farm from land in the 
defendant’s occupation. About three feet from the fence the 
defendant had a shrubbery of box, laurel and yew trees, and 
on January 4, 1917, two of the yew trees overhung the fence 
by two feet. A mare which was in foal belonging to the 
plaintiff in his field ate of the yew branches and died in 
consequence. The plaintiff said that he did not know of the 
existence of the yew trees or their poisonous nature. He 
brought an action for damages for the loss of the mare. The 
County Court Judge held that the defendant was not liable. 
The Divisional Court to whom the plaintiff appealed affirmed 
this decision. The case then came before the Court of Appeal, 
and they upheld the previous judgments that the defindant 
landlord was not liabh'. They referred to a case of Erskine v. 
Adeane [1873] (42 L.J.Ch., 835 ; L.R. 8 Ch., 756), where 
the facts were very similar, and Lord Justice Pickford said 
that a tenant took property demised to him as it was. If he 
took it with this poisonous shrub near it he took it as it was, 
and he could not complain if he suffered damage by reason of 
something which was there at the date of the demise. The 
tenant had not shown any material alteration in the state of 
things at the time of the demise and when the loss took place 
so as to establish the liability of the defendant. A case such 
as this between landlord and tenant is to be distinguished 
from a case like Crowhurst v. Amersham Burial Board 
[1878] (48 L.J.Ex., 109 ; 4 £x.D., 5), where landowners 
who planted a yew tree on their land which grew through and 
beyond the fence were held liable for the loss of a horse 
poisoned by the yew belonging to the tenant of another 
landowner. 

The practice of agistment was dealt with in a County Court 
case of Goldman v. Hdl (7 L.J. County Courts Rep., 11), 
which is worthy of notice. The plaintiff sued for the loss of 
two cows delivered by him to the defendant on April 21 under 
a contract of agistment to graze on his farm for a fixed sum 
per head two cows which were in calf. On June 28 the 
plaintiff went to fetch the two cows away, and the defendant’s 
foreman informed him that they had been taken away on 
June 5. This was the first intimation the plaintiff had of 
the removal, and they had in fact been taken away by two 
men who were thieves. The defendant’s stockman had 
reported to the defendant about June 7 that the cows had 
been taken away by two men who could not be identified, 
but the defendant did not communicate with the plaintiff or 
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the police or take any other step in the matter. The cows 
could readily have been identified, and being heavy in calf, it 
was not possible to move them far on foot. The County Court 
Judge held that there was an implied obligation on the 
defendant to act in respect of the agisted cows as a reasonably 
prudent man would act with regard to property of his own, 
and he was not exonerated from liability by the fact that the 
animals were stolen. Having failed to give prompt information 
of the theft to the owner he was guilty of a neglect of duty 
which rendered him liable for the loss. 

3. Landlord and Tenant. The right of a tenant to claim 
for planting fruit trees and making other market garden 
improvements under the provisions of Section 42 of the Agri- 
cultural Holdings Act, 1908, was dealt with in He Morne and 
Dixon (87 L.J.K.B., 1). The tenant entered at Michaelmas, 1895, 
under a lease for a term of twenty-one years. He had previously 
been in the occupation of adjoining lands, which he cultivated 
as a market garden, and the lessors when granting the lease were 
aware that the tenant was intending to use the land demised 
also as*^ market garden. Between September 29, 1895, and 
January 1, 1896, the tenant ploughed the greater part of the 
holding, but such ploughing although intended to prepare the 
land for use as a market garden would have been equally 
suitable for ordinary agricultural purposes. It was not until 
after January 1, 1896, that the tenant planted fruit trees and fruit 
bushes, and generally cultivated the property as a market 
garden. At the expiration of his tenancy at Michaelmas, 1916, 
he claimed to be entitled to compensation for fruit trees and 
bushes planted by him under Section 42, Sub-section 2 of the 
Act on the ground that the holding was on January 1, 1896, *^a 
holding in use or cultivation as a market garden with the 
knowledge of the landlord.” It was held by the Court of 
Appeal that he was not so entitled, as the cultivation which had 
taken place prior to that date was not sufficient to establish 
that the holding was then in use or cultivation as a market 
garden notwithstanding the tenant's intention so to use it, and 
that he in fact did subsequently so use and cultivate it. The 
lease contained a clause that if the tenant should plant any 
part of the land with fruit trees, bushes, or plants, and should 
desire at the expiration of the tenancy to remove them, he 
should be allowed time to do so, provided, nevertheless, that if 
the lessors should desire to purchase the same they should give 
the tenant three calendar months' notice, and pay him the fair 
value thereof to an incoming tenant. This clause was held not 
to be such a consent in writing by the lessors to the making of 
the improvement as is required to bring a oase within Section 2 
of the Act, which enables a tenant to obtain compensation for 
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fruit trees and bushes planted with the landlord's previous 
consent in writing. 

The case of Green v. Lyon (6 L.J. County Court Rep. 75) in 
the Worthing County Court is worthy of notice. There his 
Honour Judge Mackarnees held that an arbitrator in considering 
whether a tenant is entitled to compensation for unreasonable 
disturbance under Section 11 of the Agricultural Holdings Act, 
1908, was entitled to take into consideration the negotiations 
which took place between the landlord and tenant subsequent 
to the giving of the notice to quit in order to determine whether 
such notice was “ without good and sufficient cause, and for 
reasons inconsistent with good estate management.” 

North London and General Property Co, v. Moy (34 Times 
L.R., 227) raised an important question as to the duty of a tenant 
to produce to his landlord the receipt for income ta^when 
claiming to deduct from the rent the amount paid by him to 
the Inland Revenue. The Court of Appeal reversing a decision 
of Mr. Justice Low, held that he was not bound to produce the 
receipt before action though the landlords liad not acted 
unreasonably in requesting to see the receipt, and they disallowed 
the tenant the cost of the action to recover the rent. 

In We8tcu)ott v. Hahn (34 Times L.R., 257) the plaintiff was 
lessee of a farm, and the lease contained a covenant by the tenant 
to do the repairs in the following words ; ” will from time to time 
during the said term at his own cost (being allowed all necessary 
materials for this purpose (to be previously approved in writing 
by the lessor) and carting such materials free of cost a distance 
not exceeding five miles from the farm) when and so often as 
need shall require well and substantially repair, &c.” The 
lessor had not called upon the tenant to execute any repairs 
under his covenant, but the tenant had applied to the lessor for 
the materials necessary to put the premises in repair in accordance 
with the terms of the covenant. This the lessor failed to do, 
and the tenant brought an action claiming damages for the 
lessor’s failure to supply materials, contending that the above- 
stated clause contained a covenant on the lessor's part to supply 
materials when required for repairs by the tenant. The Court 
of Appeal held that there was no covenant by the lessor to 
provide materials, but that the words being allowed all 
necessary materials,” &c., were merely a qualification of the 
tenant’s covenant to repair and leave in good repair. The 
lessor was therefore not liable for failure to supply materials, 
though of course not having done so he could not hold the 
« tenant liable for non-execution of repairs for which the 
materials were required. The Court also held that the lessee 
could not give evidence of a custom by which the lessor would 
be bound to allow materials necessary for the repair of the 
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premises, as such a custom would be inconsistent with the 

BUme y. Francis (86 L.J.K.B., 364 ; [1917] 1 K.B., 252) wm 
a case where a lessee was under the covenants of his lease 
bound to repair. The lease expired, and he held over on a 
verbal agreement as yearly tenant on the terms of the expired 
lease, and the plaintiff who had bought the property from the 
original lessors since the expiration of the lease brought an 
action against the lessee for damages for breach of the covenant 
to repair. It was held that the agreement under which the 
lessee held not being in writing the plaintiff as assignee of the 
original lessor was not entitled to sue the tenant in respect of 
breaches of the repairing covenant contained in the expired 
lease. 

4. Produce. There have been several cases in respect of the 
sale of milk and alleged adulteration thereof. In Cox v. Evans 
(86 L.J.K.B.,539 ; [1917] 1 K.B.,275) the appellant was a milk 
vendor who supplied milk under a written contract to Crocker, 
a dairyman at Briton Ferry. It was a term of the contract that 
the mjlk should be delivered to the purchaser at the railway 
station, and that arrival of the milk at that station should 
constitute delivery by the vendor to the purchaser. The 
appellant consigned a churn of milk to Crocker ut Briton Ferry 
Station, and on its arrival it was seized by an inspector and a 
sergeant of police, who retained it in their possession, and 
prevented the consignee from touching it until the respondent 
an inspector under the Sale of Food and Drugs Acts arrived at 
the station about twenty minutes later. The respondent then 
took a sample of milk from the churn, and as the result of an 
analysis laid an information against the appellant under 
Section 6 of the Sale of Food and Drugs Act, 1875 (38 and 
39 Viet., c. 63), alleging that the respondent had procured at 
the place of delivery a sample of milk then “in course of 
delivery,” and it was not of the nature, substance, and quality 
of the article demanded by the purchaser. The Justices who 
heard the information found tW the sample was procured 
“ at the place of delivery ” and “ in course of delivery ” to the 
purchaser or consignee in pursuance of the contract for sale to 
such purchaser or consignee of the milk as required by Section 3 
of the Sale of Food and Drugs (Amendment) Act, 1879 (42 
and 43 Viet., c. 30), and they convicted the appellant, as the 
certificate of the public analyst showed that the sample 
contained eighteen parts by weight of added water. A case 
was stated for the decision of the Divisional Court, raising 
the question whether when the sample was taken the delivery 
had been completed, or whether the sample was taken “ in the 
course of delivery,” as required by the Act. That Court held 
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that the qnestion was one of fact for the Justices, and that 
there was evidence to support their finding, and therefore that 
the Court could not interfere with it. They held also that 
even if the question was one of mixed law and fact the 
Justices had come to a right conclusion, and the conviction 
must be affirmed. 

In Bowen v. Jones (86 L.J.K B., 802) the appellant was 
charged under the Sale of Food and Drugs Act, 1875, with selling 
milk which was deficient in milk fat according to the percentage 
required by the Sale of Milk Regulations, 1901, which provide 
that when a sample contains less than 3 per cent, of milk fat it 
shall be presumed, until the contrary is proved, that the milk 
is not genuine by reason of the abstraction therefrom of milk 
fat or the addition thereto of water. She contended that the 
deficiency was due not to interference with the milk b^jJ to the 
feeding of cows, in which case she would not have been liable, 
as was held in the case of Hunt v. Richardsmi (85 L.J.K.B., 
1360 ; [1916] 2 K H., 446), which was noted in the article on 
Contemporary Agricultural Law in this Journal for 191 6. The 
appellant, however, did not prove to the satisfaction of the 
Justices control of the milk during the whole period from the 
time of milking until the sale, so that there could have been no 
possibility of tampering with the milk during that period. 
Therefore, not finding that the deficiency was due to the feeding 
of the cows the Justices convicted the appellant, and the 
Divisional Court held that upon the evidence they were 
justified in so doing. 

Pugh V. Wdbams (86 L.J.K.B., 1407) was a case where 
the respondent, who was charged with selling milk not 
of the nature, substance and quality demanded, the milk 
being shown to bo deficient in milk fat, relied upon a 
warranty as a defence to the charge under Section 25 of the 
Sale of Food and Drugs Act, 1875, which makes it an answer 
to such a charge that the defendant purchased the milk as 
genuine, and with a written warranty to tnat effect that he 
had no reason at the time when he sold it to believe that it 
was otherwise, and that he sold it in the same state as when he 
purchased it. The respondent proved that he had purchased 
under a contract in writing by which a farmer agreed to sell 
and deliver a quantity of milk fresh and with all its cream 
dtuly at Eilbum railway station ; but the farmer's responsibility 
with regard to the quality and condition of the milk in all 
respects was to cease upon its arrival at Kilbum sbtion. The 
milk in qnestion arrived at the station, and was fetched away 
by the respondent after it had been at the station nearly three 
hours, and no evidence was given by the respondent that it had 
not been tampered with during this interval so as to throw the 
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responflitoility for the deficiency on the farmer. It was held 
by the King’s Bench Divisional Court that the respondent was 
not entitled to rely upon the warranty as a defence to the 
charge as he had not satisfied one of the conditions of Section 25 
of the A.ct of 1875, and proved that he sold the milk in the same 
state as he bought, for it might have been tampered with 
during the interval between the time when it was delivered at 
the station and when it was fetched away. Elder v. Bishop 
AwMand Co-operative Society (86 L.J.K.B., 1412) was a 
similar case where the respondents purchased milk from a 
dairy farmer under a contract by which the latter agreed “ to 
supply . . . milk carriage paid” with a warranty of 
quality. The milk being found deficient in quality the 
respondents were prosecuted, and set up this warranty as a 
defence to the charge ; but in this case again the milk had 
been left nearly three hours at the railway station before it 
was fetched away. It was held that the burden of showing 
what happened after the delivery at the station was on the 
respondents which they had not discharged, and they were 
therefore not protected by the warranty. 

5. Miscellaneotis, In these days when there is a bewil- 
dering multiplication of statutory rules and orders affecting 
farmers, graziers, butchers and producers of food generally, 
which it is difficult for any one to keep pace with, the case of 
Johnson v. Sargant and Sons (87 L.J.K.B., 122 ; [1918] 
1 K.B., 101) is worthy of attention. The Food Controller 
made an Order called the Beans, Peas and Pulse (Requisition) 
Order, 1917, under regulation 28 of the Defence of the Realm 
Regulations. The Order was dated May 16, 1917, but it first 
became known to the parties to these proceedings and to the 
public generally by an announcement in the newspapers on the 
morning of May 17. If the Order came into force like an Act 
of Parliament which operates from the commencement of the 
day on which it is passed, unless some other day is fixed for its 
coming into operation, a certain contract for the sale of beans 
made on May 16 was void. The Court, however, held that the 
rule as regards an Act of Parliament does not apply to a 
statutory order which will only come into operation vdien it 
becomes known by publication, and that therefore the Order 
in question did not operate until May 17. In Hussey v. Exeter 
Corporation (118 L.T,, 13) the Corporation of Exeter, acting 
under the powers conferred by regulation 2 l of the Defence 
of the Realm Regulations and the Cultivation of Lands Order 
(No. 2), 1917, for the purpose of increasing the food supply, 
entered upon a partly cultivated field occupied by the plaintiff 
and used by him as a poultry run and for grazing sheep with the 
view of letting it for allotments. The plaintiff disputed their 
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right of entry, alleging that the national food supply would be 
decreased and not increased by the action of the Corporation. 
It was held by Mr. Justice Eve that there was no jurisdiction 
to override or interfere with the decision of the Corporation to 
take the land in question, there being no want of hondjides in 
their proceedings. 

Bruce v. Caulfield (34 Times L.R., 204) was a case where 
it was sought to render the defendant liable for the fall of a 
poplar tree growing on the defendant’s ground, which was blown 
down in a gale and fell on to the plaintiff’s ground and did 
damage. A similar tree had been uprooted about three months 
before, but without causing damage. The plaintiff' had never 
made any complaint that the tree was dangerous. It was held 
that there was no evidence of negligence which would render 
the defendant liable. The fact that another tree had falhii three 
months previously was considered not to affect the case, 
because there was nothing to show whether it was sound 
or unsound, and that the tree was blown from its roots, not 
broken off, like the tree which caused damage. 

Aubrey J. Spencer. 

16 Old Square, 

Lincoln’s Inn, W.C 2. 


AGRICULTURAL STATISTICS, 1917. 

[The Society is agrain indebted to the Board of Agriculture and Fisheries 
for their kindness in supplying, for inclusion m the Journal, the 
usual detailed and comparative ti^bles of the latest agricultural 
statistics. For fuller information than can be given in the small 
space available here, the Department’s own admirable series of 
Reports on Agricultural Statistics should, of course, be consulted.— E d.] 

Acreage. 

In Table I. particulars are given of the acreage under the 
various crops and the number of each class of live stock. Under 
the stimulus of war conditions, the total area of agricultural 
land in Great Britain shows for the second year in succession 
an increase after the previous quarter of a century of shrinkage, 
the gain in England and Wales’ being 7,400 acres, which, though 
relatively small, is highly significant of the efforts being made 
throughout the country to bring every available acre into 
cultivation. If to the increase thus recorded in farm lands is 
added the thousands of allotments taken from derelict building 
’land, public commons, private parks, &c., the grand total of 

^ Although for punKMOS of reference Tables 1. and IL give details also for 
the other parts of the United Kingdom, eidgenoiee of space make it necessary 
to confine the review more particularly to England and Wales. 
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additional land under cultivation in 1917 must be very con- 
siderable. The annual agricultural returns are, however, confined 
to holdings exceeding one acre, and in the absence of a special 
return, no statistical measure is available of the present area of 
allotments. Apart from the effort to bring waste land into use, 
the principal objective of the Food Production Department has 
been the ploughing up of grm land, and the results of their 
efforts in this direction on the 1916-17 cropping (the Department 
was only established at the beginning of 1917), are seen in the 
gain in England and Wales of neaidy 200,000 acres of arable 
land. Although this is only a tenth part of the total increase 
over 1916 which the Food Production Department hope to 
secure for the 1918 crops, it is a satisfactory earnest of what 
will be accomplished now that the difficulties in supplying 
tractors and labour are being overcome. The net transfer of 
permanent grass to arable land in 1917 was 187,000 acres, which 
was three times the amount broken up in the previous year, 
with the cumulative result that the total area of pasture land in 
England and Wales in 1917 was the smallest for ten years past. 

Turning to individual crops it will be noticed that there 
was an addition of 50,000 acres (about 2^ per cent.) to the 
Wheat area ia the United Kingdom as a whole, and that even 
this somewhat disappointing result was only secured by 
increases in Ireland and Wales, England, the predominant 
partner in wheat growing, actually suffering a shrinkage of 
7,000 acres. The acreage under wheat in England in 1917 was 
no less than 267,000 acres (12 per cent.) below the high record of 
1915. Barley, despite the lessened demand for alcoholic 
distillation, showed an increase in every country except Scotland, 
the gain in England and Wales being nearly 130,000 acres 
(10 per cent.), which is particularly significant when it is 
remembered that there was a gain of 100,000 acres in the 
previous year. In the area sown to Oats there was also a very 
considerable increase, the figure for the United Kingdom being 
over 600,000 acres, or nearly 15 per cent, above that of 1916. 
Although the greater part of the increase was in Ireland, Great 
Britain did well, and the gain of 174,000 acres in England and 
Wales made the total area under oats south of the Tweed the 
highest since 1904, and the area in 1947 has only been exceeded 
twice in the last thirty years. Eye is comparatively unimportant 
in the United Kingdom, but here again an increase (3,000 acres) 
was shown. Taking the four corn crops together, the total 
acreage under corn in 1917 in the United Kingdom as a whole 
was 8,761,000 acres, an increase of 817,000 (or over 10 per cent.) 
on 1916. In England and Wales the increase was 310,000 acres, 
making the total acreage under corn over 100,000 acres greater 
than in any year since 1900. 
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Of the pulse crops BsMS again show^ a considerable 
shrinkage, and the area sown in England (209,000 ^res) is the 
smallest on record. The total decUne of beaiw in England 
since 1914 now amounts to over 83,000 acres (nwly 30 per 
cent.). Peas showed the slight increase of 18,000 acres in 
England, but the area was 38,000 acres less than before the 
war. The combined area under the two pulse crops in England 
in 1917 was some 340,000 acres, as against an average of 

230.000 acres in the three years preceding the war. The 
stimulus given to the cultivation of the Potato hft the famine 
of last Spring is demonstrated effectively by the ii^|*6as6 in the 
area planted in the United Kingdom as a whole of over 

220.000 acres (20 per cent). In England alone 74,000 acres 
(18 per cent.) were gained, and in Wales 6,000 acres (21 J per 
cent.). Not only was the drop of 36,000 acres between 1915 
and 1916 thus completely nullified, but in the result the area 
planted with potatoes in England and Wales in 1917 was 

74.000 acres greater than the average of the five years preceding 
the war, and was the highest ever recorded. The total area 
under this ubiquitous food crop in 1917 must have also been 
very considerably augmented by the wai* allotments, on which 
in most cases it was by far the most popular experiment. 

Adding the corn crops to potatoes, the total area in England 
and Wales in 1917 under the crops most immediately available 
for human food was 6,500,000 acres, an increase of 250,000 acres 
compared with the average of the live years preceding ihe 
outbreak of war. 

The principal Boot Crops showed a fairly substantial increase 
in England and Wales, turnips and swedes inc»’easing by 

34.000 acres (just over 3^ per oentj, and mangolds, after having 
declined considerably both in 1915 and 1916, reviving by 

11.000 acres in 1917. The extent of the three crops together, 
however, was 116,000 acres (8 per cent.) less than in 1914. 

Similarly to permanent grass, the Botation Qrasses were 
drawn on for the increased corn and potato acreage, and the 
area under clover, sainfoin, &c., in Great Britain as a whole, 
fell by 83,000 acres, although there was a small increase in 
Scotland. In England and Wales there was a loss of 91,000 
acres, which, however, was not sufficient to cancel the increase 
of 232,000 acres in the previous year, with the result that the 
area in 1917 was still over 100,000 acres greater than in 1914, 
thus showing that there is still a margin in hand which would 
allow of a further redaction in order to free additional land for 
^more essential crops. 

Of the minor crops in England and Wales, Vetches and 
Tares again dwindled, the area under those crops being a lower 
record than even in 1916. The Small Pruit acreage has also 
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shrunk regularly since the outbreak of war, and the area bo 
allocated in 1917 is the lowest since 1904. 

After the very great extent of land left as bare fallow in 

1916, it is satiflfacto^ that the area so idle was reduced in 
England and Wales in 1917 by 67,000 acres, which, however, 
still leaves the total area under recuperation 15,000 acres more 
than in 1914, and 30,000 acres more than the average of the 
five years preceding the war. 

Livb-Stook. 

The total number of Horses (excluding non-agiicultural 
horses) on farms in Oreat Britain again increased in 1917, the 
addition of 31,000 on the previous year bringing the total up to 
nearly 1,324,000, a figure practically equal to that of the year 
before the war, and especially noteworthy in view of the fact 
that the number of horses had droppeil steadily from over 
1,550,000 in 1909 to only 1,210,000 in 1915. Of the total horses 
in 19’ 7 there were over 930,000 actually in use for farm work 
(incl^ ling mares for breeding), the increase of 25,0(X) being 
made up of 2,000 in Scotland and 23,000 in England and Wales, 
which, considering the drain on agricultural horses for military 
purposes in the early part of the war, is by no m* ans an unsatis- 
factory position. Stallions also increased slightly, the net gain 
in England and Wales being about 150 tnearly 2 per cent.), and 
it may bo recalled, moreover, that in the previous year there 
was an increase of about 7 per cent, in the number of such 
horses. With further reference to the prospects of supplies of 
horses in the near future, it will be noted that there was a 
general increase in the number of unbroken horses of one year 
old and above, the gain in England and Wales being 11,000 
(5 per cent.). This result was the natural sequence of the large 
increase of foals in 1916, when there were 11 per cent, more 
than in 1915. The number of foals in England and Wales in 

1917, however, showed a decline of over 5,000 (6 per cent.). 

In view of the present meat shortage, the Cattle returns are 
of special interest, although probably the position in June, 1917, 
when the statistics under review were collected, has changed 
considerably by now. At the date to which the returns relate, 
the total number of cattle in Great Britain, although showing a 
slight decrease (5,000), was practically as great as in the record 
year of 1916, and was 470,000 greater than in the June before 
the war. Despite the adverse conditions due to the war, the 
thriving British cattle industry has thus, at the end of three 
years of war, proved more prosperous than ever. The slight 
decrease in the total, as compared with 1916, was confined to 
Scotland and Wales, there having been a further increase in 
England of over 20,000 head. Unfortunately, the milking herd 
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was again reduced, the number of cows and heifers in milk in 
Oreat Britain falling by 32,000, or 2 per cent. There has been 
a decline in the milking herd each year during the war, and the 
total number in England in 1917 was 67,000 less than in the 
June preceding the outbreak of war. On the other hand, the 
breeding prospects improved, there being an increase in the 
number of cows and heifers in calf of 68,000 in Oreat Britain 
as a whole, and 59,000 in England and Wales alone, the total 
numbers in the two latter countries standing at 633,000, as 
against 576,500 in 1914. As far as beef cattle were concerned, 
although the supply of mature beasts (two years old and over) 
fell by nearly 9,000 in Scotland, and by 2,000 in Wales, it 
increased by 28,000, or almost 3 per cent., in England, the net 
change in Oreat Britain as a whole being an increase of over 
17,000, making an increase of 130,000, as compared ^th the 
pre-war figures. The young stock of one year and u^er two 
increased in Wales by 3,000, but in England, notwithstanding 
the increased number of calves in 1916, the young stock in 1917 
declined by over 33,000 (3 per cent.). The number of calves in 
1917 declined all round, the decrease in Great Britain being 
33,(X)0, and in England and Wales alone 29,000, against an 
increase in the latter countries of 6,000 in the previous year. 
In the result, however, as the number of calves in England and 
Wales had increased from 1,270,000 in 1914 to 1,340,000 in 1916, 
it was in 1917 still about 40,000 above the number returned in 
the June preceding the war. 

After having steadily increased up to 1916 by over a million 
above the record minimum number of 1913, the number of 
Sheep in Great Britain in 1917 declined sharply by over 960,000, 
and stood at about 250,000 less than in June, 1914. The net 
falling-off was general in the three countries, being relatively 
highest in Wales, where over 5j^ per cent., or 212,000 were lost. 
In England the loss was 570,000 (4 per cent.). The decline 
was, however, not uniform among the different categories. 
Breeding ewes, for instance, continued to increase in Scotland, 
although shrinking by 40,000 (nearly 2^ per cent.) in Wales, 
and by 140,000 (2^ per cent.) in England. At the same time, 
the numbers of ewes in England and Wales were still well above 
those in 1915 and 1914. Sheep for mutton (animals one year old 
and above) fell by 75,000 (1^ per cent.) in Great Britain as a 
whole, but as the numbers were still 86,000 above those of 1914, 
the outlook for home mutton supplies during the present winter 
was not unsatisfactory compared with normal years. In Eng- 
land, indeed, the number available increased by 14,700, and this 
is particularly noticeable as following an increase of over 
300,000 in 1915. Lambs declined all round, the total in Great 
Britain being 722,000 less than in 1916. In Wales the loss was 



Agricultural Statiitki. 


Ill 


as much as 9 per cent., although the greatest absolute decline 
was in England (450,000). 

Pigs have been more seriously affected by war conditions 
than the other class of food animals, and for the third succes- 
sive year the numbers kept showed a serious diminution, the 
loss of a further 263,000 (11 per cent.) in Great Britain, bringing 
the total down to 600,000 belo% that of 1934. The decline was 
particularly heavy in England where 240,000 less were kept 
than in 1916. Although, of course, the pig stock is capable of 
much more rapid renewal than that of cattle and sheep, the 
prospects of the supply of pork in the near future were affected 
adversely by the fall in the number of breeding sows of 30,000 
(10 per cent.) in Great Britain, and of 29,000 (10 per cent.), in 
England and Wales alone, the numbers in the latter countries 
being in June, 1917, 86,000 less than in the corresponding 
month in 1914. The number of bacon pigs was similarly 
reduced, and in England there were nearly 250,000 less than in 
the previous year. 

. Produce of Crops. 

.^though the total production of Wheat in the United 
Kingdom in 1917 (see Table II.) showed an increase of over 
half a million quarters on that of the previous season, it was still 
1,200,000 quarters below the record of 1915, and in spite of the 
imperative necessity of increasing the home wheat supply, the 
total was only 600,000 quarters (8 per cent.) above the average 
of the five years preceding the war. This somewhat dis- 
appointing result was due in part to the relatively small recovery 
of 50,000 acres of the 430,000 acres lost in 1915, and in part to 
the yield per acre again being poor. In England, separately, 
the out-turn ^er acre was bushels better than in 1916, but 
was 1^ bushels below the average of the previous ten years. 
The total crop in that country was nearly 300,000 quarters above 
that of 1916, but was 140,000 quarters below the pre-war average. 
In Scotland, where the yield per acre is usually the highest in 
the United Kingdom, a good average yield of 40 bushels was 
realised, a satisfactory improvement of 4 bushels over the poor 
results of 1916, and this, coupled with the slightly ipcreased 
acreage, gave a total production in the northern half of Great 
Britain of 20,000 quarters above that of 1916. The revival in 
the acreage under Barley, despite the yield being again some- 
what inferior, resulted in the total crop of that cereal in the 
United Kingdom, in 1917, being over 570,000 quarters (8^ per 
cent.) above that of 1916. In Great Britain alone the yield per 
acre was even lower than in 1916, but the increased acreage 
resulted in the total production being over 400,000 quarters 
above that year. Compared with the average of the five years 
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preceding the war there was a total deficiency in Gr^t Britain 
of 700, OW qnarters (10 per cent.), this being due mainly to the 
heavy redaction of nearly 20 per cent in the acreage which took 
place in 1915. In England and Wales the yield per acre was 
particularly poor, being lower than the meagre out-turn of 1916 
by two- thirds of a bushel in England, and by over bushels in 
Wales, and in both countries the yield was over 2 bushels per 
acre below the ten-year average. Scotland, which in 1916 had 
sulfered the worst yield on record for that country, by com- 
parison with England and Wales secured a very satisfactory 
result in 1917, the yield per acre coming out at the good average 
of 35^ bushels, and being almost 5 bushels above the yield of 
1916. 

Contrasted with the under-average yields of wheat and 
barley, the United Kingdom Oat crop in 1917 was extremely 
satisfactory, being 1]^ bushels above the ten-year avei^e, and 
2jf bushels above the previous year. Coming, as this did, in 
conjunction with the highest recorded acreage under that crop, 
a record was also established in the total production, the crop of 
26,000,000 quarters not only being 4,700,000 quarters (over 20 
per cent) above that of 1 916, but also 5,000,000 quarters above 
the average of 1910-14. The net result was largely due to the 
heavy increase in Ireland, but in Great Britain by itself the 
yield per acre was a good average, and there was an increase in 
the total production as compared with 1916 of 1,375,000 
quarters. This increase, however, was, as far as England and 
Wales were concertied, entiiely due to the increased acreage, 
the average yield per acre in those countries again being some- 
what below average. Scotland had an even more satisfactory 
result than with her wheat and barley, as the yield per acre of 
oats in that country was over three bushels above the ten-year 
average, and no less than five bushels above that of 1916. In 
Scotland, as with the United Kingdom as a whole, the total pro- 
duction of oats in 1917 was the largest on record, and in England 
and Wales it was the largest since 1907. 

Taking the three corn crops as a whole, and converting their 
production from quarters into the actual equivalent weight of 
grain, it will be found that the total weight of potential bread- 
stuffs (excluding potatoes) produced in the United Kingdom in 
1917 was 132,626,000 cwts., as compared with an average of 
118,954,000 cwts. per annum in the five years preceding 
the war. 

The area of Beans retained for harvesting in Great Britain 
in 1917 was 24,500 acres less than in 1916, and reached a total of 
only 209,000 acres, as compared with an average of 280,000 acres 
in 1910-14. The bulk of this crop is grown in England, where 
thi out-turn proved to be the most disastrous on record, the 
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average yield per acre being only 17 bushels, a reduction of 
13 bushels compared with 1916, and of 12 bushels (40 per cent.) 
on the ten-year average. This, together with the reduction in 
the acreage harvested, resulted in a deficiency of 426,000 
quarters (over 50 per cent.) compared with 1916, and of 
540,000 quarters (55 per cent.) compared with the average of 
1910-14. 

Peas are almost entirely confined to England, where the 
acreage harvested, which had steadily declined during the first 
years of the war, showed in 1917 a revival, as compared with 
1916, of 16,000 acres (20 per cent.), the total being, however, 
still 96,000 acres below the area in 1914. Although not such a 
failure as beans, peas also did badly, the average yield per acre 
being nearly three bushels below 1916, and over four bushels 
below the ten-year average. As a consequence the increase 
compared with 1916 of 20 per cent, in the acreage harvested 
resulted in the production increasing by only 7 per cent. 
(16,000 quarters.). The total production was 170,000 quarters 
(38 per cent.) below the average in 1910-14. 

In striking contrast to the failure of 1916, the production of 
Potatoes in 1917 was the largest on record, the increase in the 
United Kingdom as a whole being 3,134,000 tons (57 per cent.). 
The total crop was 1,000,0(X) tons above the previous record of 
1913, and over 1,500,000 tons above the average of the five 
seasons preceding the war. Man’s efforts in increasing the 
acreage over that of 1916 by 20 per cent, were strongly 
seconded by nature, the average yield per acre in the United 
Kingdom exceeding that of the previous year by 1^ tons (over 
30 per cent.), and being over half a ton above the average of 
the last ten years. Nearly half the crop was produced in 
Ireland, which accounted for 1,720,000 tons of the total increase 
over 1916. The greatest proportionate increase was in 
Scotland, where the average yield per acre improved by nearly 
3^ tons, with the result that although the acreage planted in 
that country was not more than 14 per cent, above that of 1916, 
the total production was more than doubled. England, which 
had not suffered such a disastrous yield as the other parts of the 
United Kingdom in 1916, nevertheless also showed a satisfi^ptory 
improvement compared with that year,J:he average yield per 
acre increasing by over half a ton, and being two-fifths of a ton 
above the ten-year average. This, together with the gain of 
20 per cent, in acreage, resulted in the total farm production in 
England increasing by 772,(K)0 tone (over 30 per cent.). Wales 
also did well, with a yield of practically a ton per acre more 
than in 1916, and an increased total production of 63,000 tons 
(almost 50 per cent.). As already pointed out, no particulars 
are available of the acreage under potatoes other than on farmtf, 
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but as the allotment crops would have, of course, shared in the 
general favourable weather conditions of 1917, the addition to 
the total crop from this source must have been very appreciable 
even in proportion to the heavy increase in farm crops. 

The yield per acre of Turnips and Swedes in Great Britain 
in 1917 was well over the average, and was over half a ton 
above the slightly under-average crop of the previous year. 
This, together with the increased acreage, resulted in an 
inciease in the total production in Great Britain of 1,334,000 
tons (7 per cent.). The increase was entirely due to the 
exceptionally high yield in Scotland, where the out-turn per 
acre was more than five tons above that of 1916, and three tons 
above the ten-year average. In both England and Wales the 
yield per acre was under the average by about two-thirds of a ton, 
and was over a ton below that of 11116. In England ^e inferior 
yield nullified the increased acreage, and the total Reduction 
fell by 734,000 tons (6 per cent.). The acreage itself decreased 
in Wales, and the production in that country declined by nearly 
100,000 tons. Compared with the average of the five years 
preceding the war, the total production in England and Wales 
decreased by 1,200,000 tons (10 per cent.). 

Mangolds yielded an excellent crop throughout the country 
in 1917, the yield per acre in England and Wales alone (very 
little mangolds are grown in Scotland) being 2^ tons above 
even the good average crop of 1916, and which following on the 
slight increase in the acreage resulted in an increase in the 
total crop in those countries of 1,140,000 cwt. (16 per cent.). 
Even though the increase in the acreage was insufficient to 
counteract the steady decline in the area sown during the first 
two years of the war, the highly satisfactory yield per acre in 
1917 resulted in the total production being the highest 
since 1912. 

Following the excellent crops of 1916 the Hay production 
in 1917 was very disappointing. Although the yield per acre 
in Great Britain from clover and rotation grasses was only 
slightly below average, it was nearly 4^ cwt. below the bumper 
yield of 1916, and together with the reduced acreage resulted in 
the shrinkage in the total production of 596,000 tons (16 per 
cent.). In England separately, where the yield per acre was 
also under average, and about 4^ cwt. below that of 1916, the 
shrinkage was 463|0U0 tons. Meadow hay gave very inferior 
returns in 1917, the yield per acre in Great Britain being over 
li cwt. below the .ten-year average, and over 3 cwt. below 
that of 1916. And although the total area reserved for mowing 
was only slightly less than in that year, the total production 
fell by 820,000 tons (13 per cent.). The reduction in England 
alone was over 7(X),0(X) tons. Adding “seeds” and meadow 
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hay together, the total production of hay in Great Britain in 
1917 waa 8,456,087 tons, being a reduction of 1,415,000 tons 
(14 per cent.) on the 9,872,440 tons produced in the previous 
year. In England alone the total hay production fell from 
7,972,262 tons in 1916 to 6,807,805 tons in liU7, and in Wales 
from 865,327 tons to 747,000 tons. 

Hops in 1917 (see Table III.) proved an extremely satis- 
factory crop, the yield per acre being over 4 cwt. above even 
the over-average yield of 1916, and being 50 per cent, better 
than the ten-year average. There was, nevertheless, owing to 
the Order compulsorily curtailing the acreage to half of that 
grown in 1914. a considerable decrease in the total production. 
The extent of the decrease in production which the smaller 
acreage must necessarily entail in normal seasons was, however, 
largely obscured in 1917 by the very high yield per acre, and 
the reduction of 87,137 cwt. in the total production compared 
with 1916 was only equivalent to 28 per cent, of the 1916 crop. 
Compared with the average of the previous ten years the total 
production in 1917 fell by 133,600 cwt. (37 per cent.). 

Prices in England and Wales. 

Corn (Tables IV. and V.). The steady upward rise in the 
price of Wheat which had been proceeding from Die completion 
of the 1916 harvest to the beginning of January, 1917 (the 
average price having increased from 598. per quarter at the end 
of August, 1916, to 768. per quarter in the first week of the 
following January) was not maintained during January, but 
by the end of February the price again commenced to rise, and 
by the middle of April it reached the remarkable figure of 
858. 2d, This was the highest average recorded since the close 
of the period of the Napoleonic wars, and was 518. lOd, more 
than the average price ruling in the five years before the war. 
On April 16, however, the Food Controller issued an Order 
restricting the price of wheat of the 1916 crop to 788. per 
quarter of 480 lb., and after a week or two of adjustment for 
transactions already commenced, the price fell accordingly and 
remained at about 788. until the 1917 harvest was ready. An 
Order was issued on August 14 restricting the price of 
wheat from the current harvest for delivery before December 
1, 1917, to 738. 6d. per quarter of 504 lb., t.8., 708. per 
imperial quarter of 480 lb. As practically all the 1916 crop 
was by then on the market, the corn being sold was mostly that 
from the new crop, and the price accordingly soon fell to the 
neighbourhood of 708., where it remained until December. The 
Order having provided that wheat for delivery in December, 
1917, and January, 1918, could be sold up to a maximum 
equivalent to nearly 71s. per imperial quarter, the price at 
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Table I. — Aereage nnder Crops and Crass; and Number of Live 

Scotland, Great Britain, Ireland, and the United Kingdom 

Eni^Und Walci SeotUmd * 

1917 I 1»16~ 1917 I 1916~ 1917 | 191^" 

Acres Acres Acres 

Total Ar ea (excluding water) 82,387,409 i750,l6fi 19,069,683 ^ 

Total ^r^ejander Crops j. 24,322,870 24,317,998 2,768,611 2,766,091 4,776,323 4,776,606 

Arabl7Land. *! ! T . }0,4.H149 10,302,163 791,967 748,948 3,380,^ 8,303,741 

Permanent Grass! . . .13,868,721 14,016,840 1,966,654 2.007,143 1,415.761 1,471,766 


Wheat 

Barley or Bere 

Oats 

Rye 

Beans 

Peas .... 
Potatoes . 

Turnips and Swedes 
Mangold . 

OabMga . 

Kohlrabi 

Rape 

Vetches or Tares 

Lucerne 

Hops 

Small Fruit . 

Clover, Sainfoin, and 
under Rotation 
Other Crops . 

Bare Fallow . 


Horses used for Agricultural 

purposes* ... 712,966 691,737 83,082 81,083 

Stallions* • • 6,968 0,805 1.446 1,452 

Unbroken 1 One year and above 193,900 184,081 36.092 34.833 

Horses / Under one year 84.063 88,504 20.299 21,808 


Other Horses 


997,882 971,127 139.919 138.6J1 
212,663 226,638 I 22,368 23,185 


Total op HORSBS 1,210,546 1,197,760 162,277 161,806 

Cows and Heifers in milk . 1,591,308 1,606,976 240,135 24a479 

Cows In calf but not in milk . 242,338 2^373 29,199 1^677 

Heifers in cfdf . . . , 328,260 291^ 33,664 30,978 

Other Cattle Two years and 

^ above . . 1.010,882 982,513 83.088 86,262 

„ n One year and 

, under two 1,148.103 1,171,714 206,219 202376 

.. H Under one year 1,103,790 1,125.890 211,472 218,366 


Kwes kept for Breeding . 
Other Sheep:— One year and 
above 

„ Under one yean 


Sows kept for Broadldt 
Cither Pigs 


I Heath Land. 


Scotland * 

II 1917 

|1916 1 

Acres 

19,069.688 

4,776,323 

4,776,606 

3,360,562 

1,415,761 

8,303,741 

1.471,766 

60,931 
160,1.36 
1,041,343 
4,063 
s 6.136 
Hdfi. 
147, 7 !t 
414,305 
2.416 
8,477 

1 o — 

ises 

0 11,901 

6 

63,083 
169,789 
990,689 
6,742 
® 6,440 
591 
130,119 
414,320 
2,347 
4,673 

1 o — 
7,862 
• 11,199 

13 

6,810 

7,127 

1,487,960 

2,673 

8,037 

1.480.329 

2,373 

8,195 

No. 

No. 

136,418 

1,132 

35,874 

13,698 

133,463 

usi 

33,380 

14,904 

186,122 

23,926 

182,878 

24,412 

1^10,648" 

207.200 

.346,728 

46,143 

49,931 

354,408 

41,056 

45,312 

230,878 

289,254 

292,453 

244,726 

207.620 

248,724 

1,209.850 

L2^.374 

8,027,001 

S,018»780 

1,212,040 

2,63il93 

1,263,788 

2,783.361 

6,873,234 

7,065,864 

14,794 

118,151 

17,688 

128,802 

132.946 

146,390 


t lu^tidiiig Mares kept for Pheeding. 

! 4^>^^^o7•«■<i«.«yd.orint«ldedtobeused,forl 

4 Furnished t/j the Board of Agrienlturs for Soottand. 

• Figurssfor Jersey Include Water. 
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Btosk, as returned on June 4, 1917 and 1916, in England, Wales, 
(inducing the Isle of Man and the Channel Islands). 



Great Britain 

Ireland 7 

United Kingdom. 


1917 

1916 

1917 

1916 

1917 

1 1916 


Acres 

1 Acres 

Acres 

lotal Area (excluding water) 

66,207.247 

20,247,294 

76.639,994 » 

Total Acreage under Crops 1 
and Grass 1 f 

31,867,804 

31,849,690 

14,3.')0,614 

14,71i277 

46,332,762 

46,687,612 

Arable Land . 

li606,668 

H364,8^ 

6,046,869 

5060234 

19./48.275 

19,409,476 

Permanent Grass t 

17,261,138 

17,49i748 

9,304 646 

9,664043 

26,684,47" 

27,188,037 

Wheat 

1,979,416 

1,976,291 

124,082 

7MM 

2,106920 

2.063.668 

Barley or Bere 

1,618,981 

1 601,816 

177,1.36 

160,063 

1,797.227 

1.653,876 

Oats 

3,300,262 

3,076,263 

1,483,737 

1,071,693 

4,789,010 

il71,353 

Hye 

60,976 

69,218 

7640 

6,611 

68,797 

66,971 

242,808 

Beans ■* 

216,727 

241,697 

1,366 

698 

218,244 

Peas 

131.^95 

113,274 

268 

148 

131,744 

113,474 

Potatoes 

666,704 

668,067 

709,263 

686, .308 

1 377,311 

1,156404 

Tumips and Swedes 

1.386,679 

1,862,479 

293 462 

262,814 

1,688 146 

1,623,161 

Mangold 

391.267 

380,484 

93,074 

80434 

48.6 2.30 

461,823 

Cabbage, Kohl Rabi A Rape' 

126,636 

146.176 

26,814 

37,282 

162 196 

183,346 

Vetches or Tares • 

90,666 

100,313 

2668 

2,121 

93,624 

102,629 

Hops . . 

16,946 

31,362 

— 


16946 

31,362 

Small F^t 

Clover, miinfom, and Grasses 

78,762 

80,356 

« 17,024 

« 16 667 

• 96.041 

•96,250 

under Rotation 

3,987,496 

4,070.639 

2,008 139 

2649906 

6.037,483 

6,763011 

Other Crops 

204.602 

239 337 

122,208 

109,961 

328 633 

361,469 

Bare Fallow 

361,336 

430,081 



361,926 

430,496 


No 

No 

No. 

No 

No. 

No. 

Horses used for Agricultural 






purposess 

1 Unbroken 

Horses (in- ( One year and above 

931,466 

906,233 

389.711 

382,271 

1,327,262 

1.29i664 

274,407 

261,682 

100 931 

83 843 

376867 

346,962 

eluding 1 Under one year 

1 stallions). ) 

118,060 

124,711 

66,630 

67,037 

176,428 

192,689 

Total of Hobses . 

1,323,923 

1,292,626 

647,172 

633,161 

1,879,647 

1 83i216 

Cows and Heifers in milk or in 







calf 

2,906,696 

2,870,468 

1,691,726 

1,011,697 

i61i663 

i499,821 

Other OatUe 




Two years and above . 

1,324,648 

1,807,019 

1,010,688 

1,034 376 

2,888.207 

2.84i667 

One year and under two 

1,646,776 

1,671,709 

1,102,261 

1120482 

2,766,972 

2,801,698 

Under one year . 

1,669,988 

1,692,969 

1 202,892 

1 203,886 

2,771,464 

2,806,864 

1 Total of Cattle 

7,437,007 

7,442.166 

4.007,406 

1970 441 

12,381,186 

12,461,640 

i Ewes kept for Breeding 

Other Sheep ■ 

9,899,030 

10,066,887 

1,610,940 

1,603,600 

1144i678 

11,608,904 

1 One year and above . 

4,776,660 

i860, 694 

744,987 

720298 

6,627420 

6,6764»18 

Under one year 

9,868,601 

10,090.406 

M88,626 

1,639,907 

10,895,461 

11,6694188 

Total of Sbesp 

24,043,091 

26,006,987 

3,74i463 

3,763,705 

27,867.244 

28,849,666 

1 Sows kept for Breeding 

Other 

909,Oa6 

800,686 

10i027 

182,246 

S7i830 

48i464 

1.782.401 

2,013,746 

843,645 

1,168,048 

8,683,696 

8,181,427 

Total of Pios . 

2.061.486 

2.Sli831 

947,672 

1,390.289 

8.008,016 

8,616.891 


' Figuret for Ireland Inelnde Orchards. 

V Fumi Aed by the Department of Apicnltore and Technical Instruction for Ireland. 

• Figures for Sootland relate only to Beans baryested as com. 

• Figures for Sootland ittdnde Beane. Mashlnm, Ac., for Foddw. 

1 0 K^'Riibi was not separately distinguished in Sootland. 
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Tablb II. — Tot»l Frodnea, Aornge, and Yield per Am 0 / 

1917 1916, with the Average 


Oropt 

Total Prodttoo 

Acreage 

Yield 
per Acre 

ATerage 

of the 
Ten Years 
1907-1916 

1917 

1916 

1917 

1916 

1917 

1916 

WHBAT. 

Qrs. 

Qta 

Acres 

Acres 

Bush. 

Bush. 

Bush. 

England 

0,954,184 

1667.781 

1,864,870 

1,862,211 

20*99 

28 60 

81*49 

Wales 

210.486 

177,627 

63,616 

49,097 

2647 

28*42 

27*71 

Scotland 

304,109 

283,097 

60,931 

68,083 

39*04 

36*90 

8979 

Qrbat Britain . 

7.468,818 

7,118,606 

11,079,416 

1,976,291 

80*10 

28*83 

31*66 

Ireland 

671,607 

353A79 

121082 

76,433 

36*86 

86-98 

87*13 

United Kingdom 

8,040,426 

7,471,884 

2,103,498 

2.061,729 

8058 

29*13 

8174 

BARLEY*. 








England 

A198,744 

1849,962 

1,961722 

1,241689 

80*48 

81*17 

82*66 

Wiues .... 

340,770 

330,064 

06,166 

87,487 

28*65 

30*28 

8073 

Scotland .... 

704,788 

647,146 

169,136 

160,785 

8644 

30*60 

86*81 

GREAT Britain . 

6,241302 

6,828,071 

1,619,023 

1,601,811 

1084 

31*06 

82-n 

Ireland 

944,776 

781479 

177,186 

150,063 

42*67 

41*82 

42*86 

UNITED BLINGDOM. 

7.189,078 

6,612,550 


1,661,874 

32*00 

32*02 

8376 

OATS. 








England 

9,812,408 

9,412,818 

2.012,627 

1,862,489 

39*00 

40*43 

40*66 

Wales 


998,176 

246,190 

222,172 

34-26 

86*94 

36*21 

Scotland 

6,446,831 

1627,636 

1,041348 

090.689 

41*85 

86*66 

1 8840 

Great Britain 

16313,096 

11938,529 

3,300,160 

3,076360 

89*64 

38*86 

80*62 

Ireland .... 

9,708,913 

6,396,268 

1,463,737 

1,071398 

68*00 

4774 

60*00 

United Kingdom 

28,022,609 

21,333.782 

1768,897 

1146,843 

4370 

41*16 

42*26 

BEANS*. 








England 

432,741 

868,836 

202381 

227,612 

17*11 

30*19 

29*41 

Wiaes . 

3,609 

3,542 

1,068 

074 

26*78 

20*09 

27*47 

Scotland 

29,679 

21447 

6,136 

6,440 

38*70 

86*96 

86*69 

Great Britain . 

466,989 


209,684 

231026 

17 79 

80*82 

39*60 

Ireland 

8,000 

6,748 

1,366 

998 

47*41 

4r08 

42*60 

United kingdom 

471070 

802.672 

210,809 

235,024 

17*98 

80 38 

29*67 

PEAS*. 








England 

2764192 

250.014 


81847 

21*62 

24*43 

35*60 

iraes 

1 

1,091 

688 

410 

20*45 

20*83 

32*66 

Scotland . 

162 

424 

64 

144 


28*66 

2676 

great Britain . 

277.067 

260,529 

10A026 


21*82 


26*68 

Ireland 

1,060 

661 

268 

148 

81*34 


3904 


IS 

261,090 

108394 

86358 

2154 

24*41 

2681 


III# of 

• Including Boro, 
in Bagland oad Wnlootn 1017. 
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each of the Friaeipal drops in the Unitsd Kingdom* m 
of the Ten Tears 1907-1916. 


Otvpih-ooittinusd 

Total Produce 

Acreage 

Yield 1 
per Acre 

Average 
of the 
Ten Tears 
1907-1916 

1917 

1916 

1917 

1916 

1917 

1916 

POTATOES. 

Tons 

Tons 

Acres 

Acres 

Tons 

Tons 

Tons 

England .... 
Wmes ... 

Scotland .... 

8,142.323 

2;370,096 

473..342 

399,586 

664 

593 

6*22 

197,672 

134,421 

34,646 

28,.362 

6-71 

4*74 

5*80 

1,110,086 

681,019 

147,717 

130,116 

7-61 

408 

6*20 

QBXAT BBITAIN . 

4,460,080 

3,035,635 

666,704 

658,067 

6*79 

5*44 

6*10 

IrsAand .... 

4,152,740 

2,433,346 

709,263 

686,308 

586 

4*16 

528 

UNITED Kingdom 

8,602,820 

5.468,881 

1,364,967 

1,144,376 

6*30 

4 78 

574 

TURNIPS 








AND SWEDBS.« 








England 

Walet 

11,413,923 

12,147.636 

918,313 

870,684 

1243 

1381 

13*07 

749,701 

837,768 1 

60,818 

62,682 

1476 

15*00 

16*43 

Scotland . 

8,053,160 

6,896,871 j 

414,306 

414,320 

1044 

14 28 

1041 

GREAT Britain . 

20,216,784 

18,882,269 

1,383,436 

1,346,686 

14*61 

14*02 

14 18 

Ireland .... 

4.62A834 

4,436,911 1 

293,462 

262,814 

1676 

16*83 

17*88 

United ki;Sodom. 

24,841,618 

23.818,170 

l,67t888 

1,600 600 

14 81 

1449 

1463 

MANGOLD, ft 
England .... 
Wdes 

8,263.256 

7,131,711 

876.626 

366,631 

22*00 

19 61 

1929 

218,323 

206.967 

11,928 

11,810 

18*30 

18* JO 

18*07 

Scotland . 

62,609 

44,240 

2,416 

2,347 

2182 

18*85 

1022 

Great Buitain 

8,634,277 

7,881;618 

389,868 

379,297 

2189 

1946 

1926 

Ireland .... 

1.884,164 

1,627,834 

93.074 

80,434 

10 71 

20 24 

1088 

united Kingdom . 

10,368,441 

9,009,762 

482,942 

460,731 

21 47 

1960 

19 34 

HAY from Olovbr, 
Sainfoin, Ac. 

2,184,070 

2,647,118 

1,604,265 

1,581,616 

Owt. 

29*04 

Owt. 

3347 

Owt. 

2997 

! * .* . 

221,898 

251.691 

177.644 

181,084 

24*93 

2780 

26 76 

Scotland . 

667,868 

769,910 

421A02 

420,099 

31*19 

36*18 

31*76 

Great Britain 

3,062,830 

3.668,714 

2,103,401 

2,182,708 

2911 

33*52 

29 09 

Ireland .... 

1,671,828 

1,828,666 

992,252 

870,266 

33 70 

42*03 

37*93 

United kingdom . 

i734,664 

6,487,869 

3,095,663 

8.063,064 

30 68 

36 96 

32*48 

HAY A'om 








Permanent Grass. 








England .... 
Wales. . . 

4,623.736 

6,W,180 

44^46,066 

4,270,042 

21*78 

24*94 

23*66 

6^802 

618,636 

548,147 

656,946 

10*18 

2208 

1 20*20 

Scotland .... 

243,714 

274,940 

169,744 

150,228 

30*51 

34 54 

1 30*01 

Great Britain . 

6,393,281 

6,218,786 

i953,957 

iOB5,211 

2180 

2493 

2340 

Ireland .... 

3,030,114 

8,406,777 

1,640,471 

1.586.981 

39*84 

4668 

4344 


8,428,360 


6.404,428 

6,621,192 

25*96 

29 78 

2818 

HOPS. 

England* .... 

Owt. 

220,719 

Owt 

307,866 

16,046 

31,862 

13*02 

982 

0*60 


4 Bxoluding a oertain ana retonud at picked or cut green amounting to 28,037 
acret in Bngland and Waite in X817> 

• Bxclndinff oertain areat on which the cropt weregrown for the production of teed, 
amounthig to U48 aerot of tumipt and twedtt and IjBO acres of mangold in Ingland 
and Waits la m7. 

• No Hops art grown In aiig other part of ihtllTnittd Kingdom. 
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Table YU.— Monthly Average Prices of Pat Stock and Milking 
Cows m England and Wales during the Tear 1917. 

(Compiled from the Return of Market Prices published weekly by the Board of Agriculture 

and Fisheries) 



Prices not ayaUable at time of goiiig to press. 
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Table VIIL—Fcarly Average Pricea of Fat Stoek and 
Milking Oows in England and Wales during the Tears 
1908 to 1917. 


(Oompiled from the Weekly Return of Market Prices.) 














DBSOBlPnON. 

t 

1906 

1909 

1910 

1911 

1912 

1913 

1914 

1916 

1916 

1917 

FAT OATTLB : 

Polled Soots . 

1 

t. d 

8 2 

per 
stone 
g. d 

8 5 

per 
stone 
A d 

8 9 

t d 

8 5 

per 
stone 
a d 

9 8 

& 
a. d 

9 8 

& 
a d. 

9 4 

per 
stone 
a. d. 
11 10 

per 
stone 1 
A d 

18 11 

per 

stone 

a d 

18 8 


2 

7 0 

7 il 

8 8 

7 11 

8 8 

8 9 

8 11 

11 2 

18 8 

17 2 

Shorthorns 

1 

7 11 

8 2 

8 7 

8 2 

9 0 

9 0 

9 2 

11 9 

13 8 

17 9 


2 

7 8 

7 6 

7 9 

7 6 

8 1 

8 3 

8 6 

10 9 

12 6 

16 3 

Herefords 

1 

8 1 

8 6 

8 9 

8 6 

9 2 

9 8 

9 3 

11 10 

13 9 

17 7 


2 

1 7 7 

7 8 

8 1 

7 8 

8 6 

8 7 

8 8 

10 8 

12 7 

16 8 

DeTons 

1 

1 8 8 

8 6 

8 9 

8 4 

9 0 

9 2 

9 2 

11 11 

18 7 

17 6 


2 

7 6 

7 9 

7 11 

7 7 

8 1 

8 8 

8 6 

10 10 

12 1 

18 0 

Milking Oowb 
Shorthoftfs-- 
In Milk 

1 

per 
head 
£ t 
21 6 

per 
head 
£ f. 

21 7 

per 

head 

£ f 

22 3 

per 

head 

£ i. 
22 2 

per 

head 

£ a 

22 1 

per 
head 
£ a 
23 16 

per 
head 
£ a. 

23 18 

per 
head 
£ a, 
26 6 

per 
head 
£ A 
84 6 

per 
head 
£ a. 
46 3 


2 

18 2 

17 18 

18 9 

18 7 

18 8 

19 15 

19 15 

21 14 

27 10 

85 14 

OalTon 

1 

21 4 

21 0 

21 11 

21 11 

21 18 

22 16 

22 9 

24 18 

32 19 

42 2 


2 

18 2 

17 18 

18 6 

18 0 

18 2 

19 4 

18 19 

20 15 

26 18 

88 16 

Other Breeds— 












In Milk. 

1 

19 1 

18 18 

19 12 

19 2 

19 2 

20 16 

21 0 

24 4 

81 8 

44 6 


2 

16 0 

14 12 

16 14 1 

18 6 

16 2 

17 18 

17 14 

19 16 

26 7 

34 2 

OalTers 

1 

14 8 

14 11 

16 1 i 

14 12 

16 9 

16 9 

17 4 

19 0 

24 1 

29 9 


2 

12 17 

18 2 

12 19 

1217 

18 6 

14 18 

16 8 

17 18 

21 16 

26 17 

tbal Oalybb 

1 

d. 

9k 

d. 

9k 

d. 

84 

d. 

84 

d 

84 

d. 

04 

d. 

94 

d. 

104 

per 

lb 

d. 

124 

d. 

16 


2 

Ik 

74 

71 

74 

74 

84 

84 

94 

11 

144 

Fat sbbbp : 


"■ 










Downs 

1 

H 

74 

84 , 

71 

81 

94 

9! 

11 

134 

164 


2 

7* 

64 

74 

7 

8 

84 

81 

10 

12 

16 

Longwools 

1 

71 

6| 

71 

74 

84 

9 

94 

104 

124 

164 


3 

7 

6 

61 

64 

74 

8 

84 

94 

114-^ 

144 

Orossbreds 

1 

H 

74 

84 

7| 

8|^ 

94 

91 

11 

134 

164 


2 

7* 

•4 

74 

7 

74 

84 

81 

10 

13 

16 

Fat Pigs : 

Baeon Pifrs 

1 

sSSe 

f. d 

6 2 

.a 

Ad. 
7 1 

per 
stone 
A d. 
7 10 

JSL 

A d. 
6 8 

s£^e 

A d. 

7 4 

s^'e 

A d 

8 6 

per 

stone 

Ad. 

7 10 

sSSe 

a. d. 
9 7 

sSSe 

a d 

12 4 

per 
stone 
a d. 
16 7 


2 

5 8 

6 7 

7 6 

6 2 

6 10 

7 11 

7 4 

9 0 

11 7 

16 9 

Porkers . 

1 

6 7 

7 6 

8 4 

7 3 

7 8 

8 11 

8 4 

10 0 

18 2 

17 2 


2 

6 2 

7 0 

7 10 

6 9 

7 2 

8 4 

7 11 

9 6 

12 6 

16 6 
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May. The considerable rise which took place in June is pre- 
sumably accounted for by heavy sales of kiln-dried barley which 
was excepted from the maximum price Order. In August the 
Order dealing with the 1917 crops was issued and the maximum 
price of barley was reduced to the equivalent of 56s. per Imperial 
quarter. The average prices realised by farmers, however, 
ranged a few shillings higher, the new Order, though 
not excepting kiln-dried barley as such, permitting an addition 
of about 5s. per quarter for barley sold for manufacturing pur- 
poses. The average price throughout the year 1917 came out at 
64s. 9^., an increase of 11s. M. over that of 1916, and 37s, 9(i. 
over the average during 1909-13 

Although the rapid rise in the price of Oats which had taken 
place in the closing months of 1916 was not continued in the 
early part of 1 91 7, the average of 47s. 4d. at the end of December, 
1916, was fully maintained, and in March, 1917, oats^hared in 
the rapid rise which then took place in wheat and barley, and 
by the middle of April, when the maximum price order was 
issued, the price of oats liad reached 59s. M. per quarter. This 
was the highest price ever recorded, and was 20s. above the 
maximum price during the Napoleonic War (39s. 4d., in 1800), 
and 40s, 6d. above that prevailing before the present war. In 
rising to 59s. M the price of oats had more than trebled the 
average price in 1909-1 3, and thus had risen more in proportion 
during the war than either wheat or barley. The maximum 
price of oats of the 1916 crop was fixed on April 16 per Imperial 
quarter at 55s., and prices consequently kept on that level until 
the August Order restricting the price of the 1917 crop to the 
equivalent of about 43s per Imperial quarter of 312 lbs. A slight 
rise occurred iu December owing to an extra Is. per quarter 
being allowed for delivery in that month. The average price for 
oats during the year 1917 was 49s. ICW , which was 16s. 5d. above 
the average ot 1916, and 30s 9rf. above the average of the five 
years preceding the war. 

The septennial average of corn prices used for the calculation 
of txthe-rsnt charges for the current year (Table VI.) included 
nearly four years of war prices, and as a consequence the value 
per nominal 100/. tithe-rent based on the septennial average now 
stands at the very high figure of 109/. 3s. lid., which represents 
an increase of 17/. 2s. 11^. on that during 1916, and 34/. 17s. 9d. 
(nearly 50 per cent.) on the average during 1910-14, and is the 
highest since 1879. 

, Iiive Stock. — (Tables VII. and VIII.). All classes of stock 
ready for the meat market fetched extremely high prices 
throughout 1917, and the record war prices of 1916 were in 
ev^ case easily surpassed. Each of the four breeds of Fat 
Cattle, for which quotations are given, after opening in January 
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at Is. to is. per stone more than the high prices of the preceding 
December, continued to rise until June and July, after which 
a slight fall occurred until November, when prices again 
soared, and in December reached the highest figures ever 
known. Polled Scots, as usual, headed the list, the first 
quality attaining 21s. Id. per stone, a price 12s. id. per stone 
above that of the corresponding month before the outbreak of 
war. The highest proportionate maximum was that lealised 
by Polled Scots, which in December fetched 12s. per stone 
(135 per cent.) more than in the same month four years 
previously. The average prices of fat cattle for the year as a 
whole showed increases ranging frpm 3s. id. per stone for second 
quality Herefords to 4s. id. for first quality Polled Scots, the 
highest proportionate increase being in the second quality 
Devons, which fetched 32 per cent, more than in 1916. 
Compared with the average of the three years preceding the war, 
the increase ranged from 8s. per stone in the case of second 
quality Devons up to 9s. 3d. in that of first quality Polled Scots, 
the rough average of all classes of fat cattle showing an increase 
of 8s. 8d. jjover 100 per cent.). 

Milking Cows also opened at prices well above the high 
closing figures of 191G, and, similarly to fat cattle, after reaching 
a very high level in June and July, fell away slightly only to 
reach a still higher level in November and December. Short- 
horns in milk fetched the remarkable price in December of 
55i. 14s. per head, an advance of 30L 5s. over the price of the 
corresponding month of 1913. Taking the average of 1917 
as a whole, the increase ranged in the case of Shorthorns from 
7/. 2s. per head for second grade cal vers to 10/. 18s. for first 
grade cows in milk, and in the case of other breeds from 5/. 2s. 
for second grade cal vers to 12/. 18s. (41 per cent.) for first 
grade cows in milk. The increases compared with the average 
prices during 1911-13 in the case of the first quality Shorthorns 
were 22/. 10s. per head (nearly 100 per cent.) for cows in milk, 
and 20/. Os. id. per head (91 per cent.) for calvers ; the 
approximate average increase for all classes of milking cows 
being 18/. per head (97 per cent.). 

Owing to the restriction on the slaughter of calves imposed 
by the Maintenance of Live Stock Order m> sales of veal calves 
were recorded in the first quarter of 1917. The restrictions 
were withdrawn on April 19, and when the quotations were 
resumed in that month prices of veal calves were well above 
those of 1916, and in June reached the highest figures on record, 
the average for first quality being over 17rf. per lb. The June 
prices proved to be the maximum for the year, although prices 
in December were only very slightly lower. The average 
prices for the year showed a general increase of 3^. per lb. 
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(30 per cent.) OTer thoee of 1916, and of 8d. per lb. (50 per 
cent.) over those daring 1911-13. 

Fat Sheep prices in 1917 followed the same coarse as those 
of cattle, opening well above the prices of December, 1916, 
and reaching a particalarly high level in Jane. In the case of 
Downs and Crossbreds, Jane prices were the maxima for the 
year, but in the case of Longwools a slight further advance 
occurred in December. The average increase for 1917 as a 
whole over 1916 was about 3d. per lb., i.e. about 25 per cent. 
Compared with 1911-13 the largest increase was that of 7|d. 
per lb. (90 per cent.) for Downs, the average increase for ail 
kinds of fat sheep being 7^d, (90 per cent.). 

Prices of Fat Pigs increased proportionately as much as 
those of cattle and sheep, but the rise was more ^eady, and 
the maximum was reached in October', by which time each 
class of fat pigs was fetching about 7$. per stone more than 
at the close of 1916. On the average for the year first quality 
bacon pigs showed an increase of 4$, 3d. per stone and first 
quality porkers that of 45. per stone, over the average price of 
1916. The increases compared with 1911-13 were, on the 
average of first and second qualities together, 95 . 5d. per stone 
(180 per cent.) in the case of bacon pigs and 95 . Id. (120 per cent.) 
in that of porkers. 

Wool. — The War Office having taken over the whole of the 
1917 clip of British wool quotations of prices for that year are 
not available, and consequently the usual table is omitted from 
this paper. The prices paid by the War Office were 50 per 
cent, above those realised in 1914, when they averaged from 
12^d. per lb. for Leicester and Lincoln varieties to about 13|d. 
for Halfbred and 16d. for Southdown. 

Imports op Agricultural Produce. 

Owing to details of the imports of foodstuffs being withheld 
from publication under present circumstances the usual section 
of this article dealing with imports cannot be given this year. 
The Official Trade Returns for 1917 give no particulars of 
imports of foodstuffs other than the total value of grain and 
fiour and of meat. The total value (as declared at the ports) 
of all grain and flour in 1917 was 174,893,000?. as compared 
with 133,253,0001. in 1916 and 83,262,000?. on the average 
*of 1911-13. Imports of meat, including live animals for 

' At the time of going to press particulars of the average prices realised 
in December were not available, and in any case the Order restricting the 
prices of live pigs would by then have come into play. 
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food, reached a total value in 1917 of 102,472,000^. against 
94,050,000/. in 1916, and an average of 51,849,000/. per 
annum in 1911-13. 

Russell E. Stanley. 

42 Handforth Road, 

firixton, 8 W.9. 

March 1918, 


THE WEATHER OF THE PAST 
AGRICULTURAL YEAR. 

The agricultural season of 1916-17 was marked at the outset by 
an extraordinarily long, cold and dreary winter, lasting, in 
effect, from the middle of November to the middle of the 
following April. Frosts of sufficient intensity to work havoc 
in gardens and shrubberies, and in some instances to prove 
disastrous even to animal life, were experienced from time to 
time, the^harpest of all occurring during the opening week of 
February and March, and also of April. At a season of the 
year when vegetation should have been showing signs of active 
growth the land remained in the iron grip of winter, and in 
the early part of April all farm crops were in an abnormally 
backward state. Soon after the middle of that month, how- 
ever, a radical change in the weather took place, and in the 
course of a very few weeks the aspect of the country was as 
advanced as in any ordinary season. The rapid and uninter- 
rupted growth of vegetation appears to have been due not only 
to a succession of genial sunny days, but to the rarity of cold 
nights and to an almost entire absence of the sharp spring 
frosts which so often exercise a more or less devastating effect 
in gardens and orchards, and even among the tenderer farm 
crops. The propitious weather of the late spring continued 
throughout the opening weeks of the summer, but a steady 
deterioration afterwards set in, the conditions becoming at first 
changeable and thundery, and, in August, unusually cool and 
wet. The agricultural prospects, which were at one time as 
favourable as one could wish, became thevefore much less so as 
the season advanced, and the cereal harvest, which was con- 
ducted under adverse conditions, proved in the end only 
moderately good. In addition to the abnormally low tempera- 
tures which characterised the earlier months, the year was dis- 
tinguished by an unusual amount of thundery weather and by 
some phenomenally heavy falls of rain. A further reference 
to these will be found later on in our review of the summer 
and autumn seasons. 
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The Spring op 1917. 

The arrival of spring, which should have taken place, 
according to the meteorologist, about the beginning of March, 
and, according to the astronomer, some three weeks later, was 
delayed in 1917 until after the middle of April. The earlier half 
of the season was marked by an almost persistent run of cold 
weather and by frequent falls of snow, the result being seen in 
a most effective check in the groTith of vegetation. The genial 
weather which set in at so late a period soon made amends for 
all that had passed, and by the close of May the crops, which 
had at one time been so terribly backward, were as advanced 
as in any ordinary season. One of the most remarkable features 
in the history of the year was the almost entire absence of the 
May frosts which so often cause serious and in sdftie cases 
widespread damage in the gardens and orchards. In 1917 the 
spring, when it once set in, was practically free from any 
such disastrous influences, the growth of vegetation proceeding 
without a break, and, according to many reports, with unex- 
ampled rapidity. 

March proved an unusually cold month, the only indication 
of the advance of the season occurring about the 16th and 17th, 
when a brief touch of warmth resulted, in a few isolated places, 
in the registration of shade temperatures as high as 60®. The 
coldest weather was experienced between the 6th and the lOth, 
the thermometer on the night of the 8th falling to 15'* or less 
in many parts of Great Britain and reaching a minimum of 8® 
at Alnwick Castle, Bellingham, Hoylake and Hereford. At 
several places in the inland parts of Scotland the readings in 
the screen were a degree or two below zero. Snow showers 
were reported during the flrst week in many northern and 
eastern districts, and more decided falls of snow over a wide 
area between the 19th and 21st and between the 28th and .list. 
Heavy rains occurred also in Ireland on the 3rd and 4th, and 
in Wales and the west and north of England on the 10th and 
11th, the falls in some parts of Devonshire amounting on the 
latter occasion to between IJ and 1^ inch. Thunderstorms 
were experienced in Cornwall on March 5, in the south-west 
of England on the 10th and 11th, and, locally, in many parts of 
the country on the 29th and 30th. 

In April there was for a long time no indication whatever 
of any improvement in the weather, the month being, upon 
the whole, the coldest April experienced for at least fifty years 
past. The frosts experienced at the beginning of the month 
were a trifle sharper than those of March, the sheltered 
thermometer falling on the night of the 1st to a minimum 
of 5® at Newton Rigg, in Oumberland, 6® at Oarforth, and 7® 
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at Rounton aad Hoclsock Priory (Worksop), During the earlier 
half of the month snow was frequent, and in the north it was 
sometimes very heavy. For the locality the most remarkable 
storm was that which visited the west and south of Ireland on 
the 1st. On our extreme western seaboard such occurrences 
are very mre, and at Blacksod Point, in co. Mayo, no living 
inhabitant had previously witnessed such a scene as awaited 
him on April 1, when the roads were blocked by snowdrifts 
varying from eight to ten feet in depth. April, 1917, proved 
an exceedingly anxious time to flockmasters, more particularly 
in the north, and in some districts the loss of sheep and lambs 
was reported as very serious. After about the middle of the 
month, however, the long delayed spring at length made its 
ap])earanoe. Between the 19th and 22nd shade temperatures 
slightly above 60^' were recorded in many districts, while on 
the 29th or 3()th the thermometer rose even higher and touched 
67° in London (at Camden Square). The improvement in the 
weather was accompanied by a marked absence of rain, no 
appreciable quantity being experienced over a period of twenty- 
one twenty-seven days, lasting from the middle of April 
until very nearly the middle of May. 

May was, upon the whole, sunny and genial, but the 
atmosphere was seldom in a really settled state, and in the 
latter half of the month thunderstorms were unusually 
frequent for the time of year. In many instances the storms 
were accompanied by very heavy downpours of rain. At 
Liphook (Hants) on the 29th there was in the short space of 
half an hour as much as I’l in. of rain and a tremendous fall of 
hail, accumulating in places to a depth of two feet and remaining 
un melted for three days. Temperature, though mostly above 
the average, showed considerable fluctuations. On or about 
the 4th the thermometer rose above 70° and round the 13th 
it touched or slightly exceeded 75 ^, The warmest weather 
occurred between the 26th and 28th, when the shade readings 
were above 75° in many places, and as high as 81° at New 
Malden and 84° at Camden Square. Between the 6th and 
10th, and round the 16th, many of the midday readings were 
below 50°, and at Ushaw (Durham) ^e thermometer on that 
day did not exceed 44°. The only frost of any noteworthy 
severity occurred on the 7th, when the thermometer fell to 25° 
or less at many of the northern and central stations, and reached 
17° at Garforth. 

The warmth of May afforded a poor set-off to the cold of 
March and April, and for the whole spring the mean tem- 
perature was considerably below the average, the deficiency 
being greatest over the south-eastern quarter of England. 
Rainfall was in excess of the normal, but in the eastern and 
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north-eaHtern coiiiitieH the excess was small. The total 
duration of bright sunshine did not differ very much from 
the average oxcei)ting in the south-western district, where 
there was an excess, amounting for the whole season to as 
much as half an hour })er day. 

The Summer op 1917. 

Viewed from the staiidpoint either of the agriculturist or of 
the mere holiday maker the summer of 1917 could scarcely be 
regarded as a brilliant success. In June and the earlier half of 
July many districts experiencetl a few substantial spells of 
sunshine and warmth, but the conditions were seldom quite 
settled, and few places escaped without an occasional thunder- 
storm and a heavy fall of rain or hail. Towards the end of 
July th(‘ weather broke up entirely, and in August it wn| prac- 
tically as had as in l!n2, hitherto one of the worst Augusts on 
record. TJie ])rogiess of the harvest was therefore seriously 
delayed, the pasturi'S su tiered from an excess of moisture, and 
in the orchards and hop gardens a considerable amount of 
damage was occasioned by the high winds which occuri-ed at 
frequent inteivah. In one respect the summer of 1917 was 
distinguished abo^e all its fellows On June 1(>, during a 
severe thunderstorm, (he N\e>^tern parts of London experienced 
a fall of rain am I hail suci as had never before been registered 
in the Metrojiolis ; while nearly a fortnight later, on the 28th, 
Bruton, in South-Kast Somerset, (‘xperienced a downpour such 
as had ne^er before been recorded in one day, even in the 
wettest portiouh oi the United Kingdom It is scarcely neces- 
sary to remark that in the latter ilistrict serious floods were 
occasioned, the roads being lorn up to such an extent that they 
resembled “ the bed of a mountain torrent or a glacier 
moraine.” 

Notwithstanding the very striking events just noticed the 
weather in June was often very fine, cold at first, but warmer 
as time progressed. Over England the hottest day of the 
month, and also of the year, was the 17th, when the thermo- 
meter in the shade rose to between 85^ and 90^ in many 
places, to 92^ at New Malden, and to 93^ at Reading and at 
Little Massingbam, in Norfolk. After about the 20th a gradual 
but steady retluction in warmth took place, and by the end of 
the month the w^eather had become almost as cool as it was at 
the beginning. The conditions were also very changeable, and 
thutiderstorms occurred from time to time in nearly all dis- 
tricts. During the storm of the 16th, to which allusion has 
already been made, the rainfall in West London amounted to 
4*0 in. at Holland House and to nearly 4*7 in. at Oampden 
Hill, both in Kensington. In the south-eastern parts of the 
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Metropolis the fall at the same time was inappreciable. On the 
following day an exceedingly heavy hailstorm occurred at 
Tenbury in Worcestershire, some of the stones being from 
5 to 6 in. in circumference. The hail lay about in heaps 
until the next morning, and in the neighbourhood much 
damage was done to fruit trees and vegetables. The Somerset 
cloudburst of June 28 formed part of a lieavy rainfall which 
affected practically the whole of southern England, amounts 
exceeding 1 in. being recorded in most places. Over a con- 
siderable portion of East Somerset and West Wilts the fall 
amounted to between 5 and 7 in., at one station in Bruton to 
8*5 in., and at another in the ttaine town to no less than 9*8 in. 
The largest daily amount previously recorded in any part of 
the United Kingdom was on October 11, llUti, when 8*2 in. 
was measured at Kiiilochquoich, in Invernesb-sliire. Tl^^ tall in 
one of the wettest districts, was therefore exceeded in Bruton 
to the extent of more than an inch and a half, in itself (piiti* a 
large quantity for any raintall day in the south ot Phigland I 
Cool unsettled weather continued to prevail througlioiit the 
early Jiart of July, thundei’storms being experienced ovtn* our 
southern and south-western counties on the Jrd and the 
7th and 8th, and in many districts between (he llhh and loth. 
On the 14th a heavy hailstorm occasioned much damage to 
crops in the neighbourhood of Norwich. On tlie 4tb and 8th 
the thermometer at some places in th(' south of Phigland did 
not reach 00'^, but later on the weather became much warmer, 
and on the IJth and 14th shade temperatures above were 
experienced rather generally, the thermometer touching 81)'^ at 
Southend and 84^ in a few other parts of our eabtern counties. 
Between the 15th and 21st the air again became cool, but on 
the 22nd and 23rd and again on the 27 ih shade tempemtures 
exceeding 80® were recorded. The close of the month ])roved 
almost as unsettled as the close of June, and on the 30th a 
heavy fall of rain occurred in the south-east of England, as 
much as 2*1 in. at Wokingham and 2*3 in. at Isleworth. 

In August the weather was irremediably bad, dull and 
often very windy, usually more or less rainy, and not infre- 
quently thundery. The nights were exceptionall,v mild, but 
the cloud canopy which checked thd^ progress of terrestrial 
radiation resulted also in an absence of normal midday 
warmth, scarcely any part of England recording a shade tem- 
perature as high as 80®. After the fii*st week there were in 
&et very few places which experienced a midday reading 
much above 70®. A heavy fall of rain occurred in the souih 
and east on the Ist, more than 1 in. in many localities, and 
between 1^ and 2 in. in portions of Kent, SuiTey and Sussex. 
Other heavy falls, mostly in the northern counties, were 
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reported between the 8th and 13th, and again on the 16th and 
17th ; for the two days last mentioned the aggregate amounted 
to as much as 2’7 in. at Lancaster, 2*8 in. at Morecambe, and 
4-2 in. at Beddgelert. On the 27th the western districts were 
chiefly affected, 2*2 in. of rain being measured at Princetown 
and 3*0 in. at Beddgelert. 

For the summer as a whole the mean temperature was 
above the average, the excess being slight in the southern dis- 
tricts but rather considerable in the east and north-east. Rain- 
fall was largely in excess of the normal, especially in the 
south-east of England, where the amount was greater than in 
any summer of the previous twenty years ; in other districts 
the season was less rainy than in 1912. The total duration of 
bright sunshine did not differ very much from the average 
In the eastern and north-eastern counties the agreellent was 
almost absolute, but in most other districts there was a slight 
deficiency. 

The Autumn op 1917. 

The summer which began so well but ended so indifferently 
was followed by an autumn in which fair dry weather pre- 
dominated in all but the most northern parts of the country. 
The harvest which had in many districts been so seriously 
delayed by the frequent rains of August was therefore secured 
under favourable conditions, and the dry weather which set in 
at first in the south, and later on in the midland and northern 
counties, enabled the farmer to prepare the land for the forth- 
coming season. In October there were frequent rains and 
occasional falls of snow, but throughout nearly the whole 
season the weather was unusually windy, a factor which 
assisted in some measure in the drying of the land, the eastern 
and southern districts being in this respect more fortunate than 
the western and northern. By the close of the autumn the 
agricultural outlook over the country generally was regarded 
as favourable, if not distinctly promising. 

September was, upon the whole, a dry and windy month, 
seldom very warm in the daytime, but mild at night, frost 
being rare and usually of very little severity. The warmest 
weather occurred between the 4th and 7th, when the shade 
temperature rose to 75® and upwards in many parts of England 
and touched 78® on the 5th at Ardingly. in Sussex. Thunder- 
storms occurred in many districts on the 1st, with heavy rain 
in the north of England, as much as 1*1 in. at Bellingham and 
1*2 in. at Scarborough, the southern counties being similarly 
affected on the night of the 5th. On the 13th a heavy down- 
^ur was experienced over the northern parts of England and 
Wales and on the 18th over the midland and southern districts, 
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the fall on the latter occasion amounting to 1*8 in. at Ilfra- 
combe and 2 in. at Newohurch (Mon.). During the closing 
part of the month the weather over England was mostly fair 
and dry, and on or about the 25th the thermometer rose to a 
high level for the season, readings above 70® being recorded in 
many places ; at Southend on the 25th the thermometer 
touched 78®. 

October opened with another short burst of fair warm 
weather, the thermometer rising between the 1st and 3nl to 
70® or more in several parts of England and reaching 75® at 
Southend, For (he remainder of the month the air was cool 
and the general conditions very unsettled, with thunderstorms 
in many places between the 6th and 8th, the 11th and 15th, 
and again on the 23rd. Over an inch of rain fell in a number 
of isolated localities on the 3rd or 4th and on the 16th, the 
amount on the latter occasion being over 2 in. at Creech 
Grange, on the Purbeck Hills. The month was windy 
throughout, and more especially on the 24th and 25th, when a 
severe gale from West and North-West was experienced in all 
districts. At Aberdeen the wind reached, in gusts, a velocity 
of 83 miles per hour, at Howden (East Yorks) and Southport 
87 miles, and at Eskdalemuir, in Dumfriesshire, 90 miles. 
After the passage of this storm the weather turned very cold, 
and snow fell rather generally, some observers in the southern 
counties remarking that the date was the earliest upon which 
snow had been seen in their immediate vicinity. Between the 
25th and 28th the thermometer in some places remained below 
40® all day and sharp frosts occurred at night, the thermometer 
at Wokingham falling early on the 28th to a minimum of 20®. 
During another gale which visited the country on the 29th a 
heavy fall of rain was experienced in South Wales and the 
south-west of England, as much as 1*5 in. at Lampeter and 1*9 in. 
at Princetown, on Dartmoor. 

November was upon the whole a dull windy month, but dry 
in most parts of England. In Scotland, and more especially 
in the western districts, it was extremely wet, the total rainfall 
at Rothesay being the largest recorded in November for at least 
100 years. The days were often rather cool but the nights 
were almost invariably mild, no frost w^thy of mention Being 
observed until very nearly the end of the month. A stiff gale 
from west and north-west occurred, as in October, on the 24th 
and 25th, and on the 26th a heavy fall of rain (accompanied in 
many places by snow or hail) was experienced over England, 
More than an inch of rain was measured in some parts of 
Lancashire, and as much as 1*8 in. at Stonyhurst. The falls in 
these districts were, however, trivial in comparison with those 
which occurred about the same time in Western Scotland. On 
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Loch Awe rain fell almost coiitinnonslv from the morning of 
the 2<Jth to the evening of the 3()th, and «it Kmlochquoich, in 
InverneHH-shire, the total amount for the aame five days was 
no less than 17 in , about two-thirds of the average quantity 
which falls in London in the course of a whole year. 

For the autumn as a whole the mean temperature was above 
the average, the excess being greatest in the midland and 
north-eastern counties. The amount of rain varied consider- 
ably in different localities. In the north-west of England it 
was in excess of the normal, but in most other districts there 
was a deficiency ; in the north-east less than two-thirds of the 
average amount was collected. Bright sunshine was very 
deficient in theAvestein districts but in excess of the average 
further east. Between these two regions, ?.e., in the midlands, 
ft agreed very closely with the normal. 

.30 Loxlcy Jloatl, FrBDK. J. BHC^I^IB. 

WandRwortli Comnion 


NOTES, COMMUNICATIONS, AND REVIEWS. 

The Agricultural Wages Board. — The subject of a minimum 
wage for farm workers was debated in the House of Commons 
at the time of the revolutionary wars in the eighteenth century, 
and Bills to piovide for such a wage were introduced in the 
House o1 (^oinmoiH. The debates were good, but the Bills 
failed to pass thi’ough the House. The Poor Law institutions 
ot the time were oi an elastic character, and in some parts of 
England a system of mminiuin support for men with families, 
and sometimes single men, was established when distress began 
to produce sj mptoms of strong discontent ; and was continued 
more or less up to 1834. The reform of the Poor Law in that 
year re-established agricultural wages on a purely commercial 
basis. In some instances the reform itself caused dislocation 
and distress, hut it did at least tend to remove the system of 
supporting agricultural labour out of local public funds and 
did something to secure that the wages of labour should be 
sufficient to support the family of the labourer. A good deal 
of immediate relief from the pressing conditions of the 
labourer wmb afforded by the effects of the Repeal of the 
Corn Laws, whatever may have been the indirect effects of 
this measure on the condition of the labourer through its 
effect on the prices ot the farmer’s produce. Another step 
was taken to improve the lot of the farm worker by the 
organisation of agricultural trade unions in the ’seventies 
and ’eighties of the last century ; but although the movement 
scored initial successes It was doomed to eventual failure. A 
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few branches continued to exist until the beginnin^jf of the 
present century, and a revival occurred about 11K)7. By 1912 
the union had a considerable following in a few ureas, and signs 
of industrial action became evident. About the same time the 
subject of a minimum wage for farm workers was again raised 
in economic circles and perio{lical8, and soon afterwards it was 
debated on public platforms. After about a \oar of war the 
public was impressed by the weight ot evidence and influence of 
reports of various official and other committees with the necessity 
of providing some form of guarantee for })ric('s ot corn, and, 
concurrently with the pressure of those concerned for such a 
measure, the need for some form of guarantee of wages for the 
farm worker was })ressed forward. The Corn Production Act 
of 1917 was the common result of public pressure on the 
Government regarding both prices of corn and wages of labour. 

The chief provisions of the Act, as regards wdg(‘B of 
workmen, deal with able-bodied workmen, and c»re — 

(a) That an Agricultural Wages Board shall be established. 
\h) That the Agricultural Wages Board shall fix a 
^ minimum rate (or minimum rates) oi wages, and 
may cancel or vary any late fixed by them. 

(c) That the Agiicultural Wagt‘s Ikiard, when fixing 
minimum rates for time woik, slial secure for the 
able-bodied workman wages which m tlnur ojiinion 
are equivalent to wages lor an ordinary ila^’s work 
at the rate of at least 25s a week. 
id) That the Agricultural Wages Board shall, so far as 
practicable, secure for able-bodied men wages wliich, 
in the opinion of the Board, are adecjuate to promote 
efficiency and to enable a man in an ordinary case to 
maintain himself and his family in accordance with a 
reasonable standard of comfort. 

The institution of the Wages Boar<i is jiartly regulated by 
the first schedule of the Act, and partly by regulations made 
by the Board of Agriculture. This sehediile also provides that 
district wages committees may be established, and hubsequent 
regulations issued by the Board ot Agriculture requires that 
they shall be established by the Wages Board. 

By regulations made by the Board ^ Agriculture the Wages 
Board consists of thirty-nine members, seven of whom are 
“appointed” members, and thirty- two representative members, 
sixteen representing each class of employers and employees 
respectively. The “ appointed ” members, whose appointment 
rests with the Board of Agriculture, are persons with an 
impartial interest in the subjects to be* dealt with by the 
Wages Board. Of the sixteen representatives of employers 
two are elected by the Royal Agricultural Society, two by 
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the Executive Committee of the National Farmers’ Union, 
two by the Council of the Central Chamber of Agriculture, 
and two by the Welsh Agricultural Council. Eight other 
representatives of employers are nominated by the Board of 
Agriculture after consideration of names submitted by agri- 
cultural associations. Of the sixteen representatives of 
employees eight are elected by trade unions, six by the 
Executive of the National Agricultural Ijabourers’ Union, 
and two by the Executive Committee of the Workers’ Union. 
The remaining eight representatives of employees are nomi- 
nated by the Board of Agriculture, in consultation with the 
Ministry of Labour, after consideration of names submitted 
by workmen and their representatives. 

A certain amount of disappointment and chagrin has been 
felt in some areas, especially by farmers’ organisations, that no 
representative member was chosen from their area ; but with 
the limited number of representative members it was im- 
possible that every county should be represented. It appears 
that some geographical areas have received more than their 
share of representation, from the side of both employers and 
employed. In the case of employees’ representatives this was 
largely due to the comparatively organised condition of the 
farm workers in the eastern counties. In the case of 
employers choice was limited to some extent by the fact 
that few men of this class have shown an interest in the 
labour problem on broad social lines. However, if sufficient 
interest is displayed in the work of the Wages Board, and 
individuals with good qualification for representative seats on 
the Board are forthcoming, this defect can be remedied when 
the time arrives for future nominaiions. Even at present, it 
may be said that there is surprisingly little criticism of the 
personnel of the Wages Board The difficult task of forming 
the Board was pursued with much candour and tact. 

By Order of the Board ot Agriculture and Fisheries the 
Agricultural Wages Board is required to establish District Wages 
Committees for the whole area of England and Wales, such 
committees to act for areas determined by the Agricultural 
Wages Board. The areas for which the district committees will 
act have been determined by the Board, the general principle 
being that the geographical county shall constitute the area in 
England. However, certain exceptions have been made. 
Northumberland and Durham constitute one area ; the Furness 
district of Lancashire has been included with Cumberland and 
Westmorland ; Rutland has been included with Leicester ; 
Huntingdon and Bedford with Cambridge ; London and 
Middlesex with Hertford. In Wales each district area covers 
two or more counties. In all there will be thirty-nine district 
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committees, thirty-three of which will be established in 
England. 

District committees consist of “appointed” and “repre- 
sentative” members. The size of the committees varies to 
some extent with the size and character of the area for which 
they will act. The number of “appointed” members varies 
from four to seven, and the number of “representative” 
members from six to twelve for each “side,” or a total of 
twelve to twenty-four. In each case at least one member of a 
district committee must be a woman. 

The chief duty of the District Wages Committees will be to 
consider and recommend to the Wages Board minimum rates 
of wages applicable to the areas for which they act ; and no 
rates of wages can be fixed, varied, or cancelled, with effect of 
law, until a district committee has had an opportunity to report 
thereon to the Wages Board. This is provided by the first 
Schedule of the Act. In addition to the duties and rights of 
the district committees laid down in the Act, other powers can 
be conferred and duties delegated by the Agricultural Wages 
Board. Powers of hearing complaints, and granting permits of 
exempWon (e,g, in respect of non-able-bodied men), have, with 
certain reservations, already been delegated to (listrict com- 
mittees ; and district committees are authorised to delegate 
these powers to sub-committees. 

Up to the time of writing the chief occupation of the Wages 
Board has been the establishment of district committees ; but 
in March several committees were established, and were 
proceeding to consider and recommend rates of wages and 
conditions of employment applicable to their respective areas. 
Early in the course of work of the Wages Board it was apparent 
that the existence of varied and sometimes little known 
conditions of employment in the farming industry would 
present many diflSculties to a central authority in the deter- 
mination of wages and conditions of employment. For the 
information of the Wages Board an investigation into 
conditions of employment in the farming industry was 
instituted by the Board of Agriculture. As a result of this 
investigation, and the preliminary work of the district 
committees, it is hoped that the Wages Board will be* fully 
provided with the information on wlfich its decisions must 
be based if they are to be of a fair and practical character. 

However, with the best and most detailed information at 
their disposal, the Board will encounter many intricate and 
difficult situations. The principles of the valuation of allowances 
in kind or perquisites, the treatment of the cottage rent in cases 
in which cottages are provided by employers, and, it may be, 
the regulation of hours of labour in relation to the wages of any 
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class of workmen, call for careful considemtloii. And should 
the Wages Board attempt to follow in detail the instruction of 
the Act that wages shall be adequate to promote efficiency, and 
to enable the labourer to maintain himself and his family in 
accordance with a reasonable standard of comfort, many 
difficulties of interpretation and assessment will arise. Indeed 
the question as to how much “the industry can bear” has 
already presented itself for answer. 

It IS probable that one of the results of the actions of the 
Wages Board will be to simplify and standardise conditions of 
employment in agriculture ; and within certain limits this is 
highly desirable. To go further than this in the estimation of 
the effects of the regulation of conditions of employment by a 
legal tribunal entails more than the ordinary risks of prophecy 
But it may perhaps he said that such regulation, which is the 
work of representatives of both parties to the dim tract of 
employment, and of other persons with wide knowledge of 
farming and interests in its welfare, ought not to be the cause 
of fear and trembling. ^ ^ AS^BY. 

The Present Position of the Bee-Keeping Industry. — Bee- 
keeping in this country, owing to climatic conditions, is an 
occupation which can be and is followed by a large number of 
people on a small scale, and not by a few individuals as a large 
commercial enterprise. The industry has suffered very severely 
during the last few years, owing to the ravages made by disease 
on the stocks of bees in the country. However, the outlook 
for the future of the industry is not so gloomy as might at first 
sight appear. 

The scourge of Foul Brood some years ago had the same 
discouraging effect on some people as the Isle of Wight disease 
has to-day. Foul Brood has been tackled and mastered, and is 
no longer to be feared. Remedial measures can be taken at 
once by means of a drug cure, which is easily applied, and if 
the treatment is properly carried out the disease quickly 
disappears. A few years ago the papers devoted to apiculture 
were filled with wailings on account of this disease. To-day 
one scarcely sees it mentioned, and when it is its advent can 
invariably be traced to carelessness among bee-keepers. 

With regard to the “ Isle of Wight ” disease the situation is 
not quite so satisfactory, and there are many people to-day who 
either refuse to commence bee-keeping, or who are uncertain 
whether to do so or not, in consequence of it. Sensational 
statements in the dhily papers are not conducive to their 
encouragement. 

There is no need here to go into the history of the disease. 

It is sufficient to say that it is an epidemic which will eventually 



148 


and S0vuu>$^ 

dieapp6Hr. It ^as known in Holland some seventy years ago, 
when it cansed severe loss to bee life. America, Australia, 
Germany, and France, are also sufferers Owing to the fact 
that we had no previous knowledge of it, the first onslaught 
here was most alarming. In some districts whole apiaries were 
wiped out, especially in Hampshire, Middlesex, Surrey, Berk- 
shire, and Kent, but the situation to-day is much brighter. 
Although there is yet much to learn, a great deal is known 
about the disease. Many remedies have been tried, and under 
certain conditions some of them cure the disease. Among the 
remedies that have been more or less successful are izal, 
bactoral, and dioxygen, and at the present time the flavines are 
being tested. 

In many instances bee-keepers who had previously lost the 
whole of their stocks have recommenced, and have once more 
flourishing apiaries, and bee-keeping associations are doing 
their best to restock devastated areas by carrying out a re- 
stocking scheme. The idea was initiated in Kent, a county 
which had suffered badly from the disease, and during the 
past two years many hundreds of nuclei have been distributed 
among the members for the small sum of ten shillings each. 
The scheme is self-supporting. Some members lend empty 
hives, in which the nuclei are made, others give one or two 
stocks from wiiich the nuclei are made and queens reared. 
These nuclei are supplied only to those who have lost all their 
bees It is interesting to know that out of all the nuclei 
distributed, which have gone into hives in apiaries previously 
wiped out by Isle of Wight disease, not a single case of disease 
has been reported. In many cases not only did the nuclei 
firmly establish themselves, but gave a good crop of surplus 
honey as well. The scheme has been such a success that it has 
been adopted in Leicestershire, Nottinghamshire, Herefordshire, 
and Sheffield. 

Much has been written with regard to “immune bees.” 
Let me state here that there is no such thing. Some races are 
more resistant than others, but U is possible for any variety or 
cross to be attacked. Dutch bees have been boomed as immune, 
yet I know of one apiary in which seventy stocks of pure 
Dutch bees died List winter from th^ disease. They are 
certainly more resistant than many varieties, but this advantage 
is outweighed by their disposition to swarm. The variety of 
bees which has been found to succeed the best in the face of 
disease is the Italian hybrid. These can easily be obtained by 
importing queens from Italy, and allowing their progeny to be 
mated to our native drones. Hundreds of Italian queens were 
imported into this country last summer, and the benefit of this 
^iu be greatly felt during the coming season. 
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Bee-keeping should be taken up yigorously during the 
present food shortage. Honey can be used in every case where 
sugar is usually employed, even to jam making. It replaces 
glycerine, so urgently needed for munitions ; it saves butter 
and margarine. There are plenty of second-hand bee-hives to 
be had, or new ones can be made at home from boxes and other 
waste wood. If the honey is sold instead of being used in the 
home, it now realises 28. per lb. when extracted, and up to 
3s. 6d. per section when sold in the comb, thus showing a 
handsome profit on the outlay. 

Considering the present position generally, the outlook for 
the industry is most promising. At the same time bee-keepers 
have a legitimate grievance against the Administration for 
its almost complete indifference to their difficulties. No 
encouragement has been given to them, no research work of 
any importance has been initiated or financed, and noting has 
been attempted to combat disease upon lines that have been so 
successful in dealing with animal and plant diseases. The 
Board of Agriculture would do well to reconsider the steps 
which it might take even at this late hour, to foster this 
important minor agricultural industry, and for a start it might 
do well to examine what action the Governments of other 
States have taken, for it could learn much from them. 

* W. Hbrrod-Hbmpsall, F.E.S. 

The Agriculture of Oxfordshire and Berkshire. Agriculture 
in Oxfordshire : a Survey made on behalf of the Institute for 
Research dn Agricultural Xconomics, University of Oxford. 
John Orr. (Oxford, Clarendon Press, pp. ix. + 239, Ss. net ) 
Agriculture in Berkshire: a Survey made on behalf of the 
Institute for Research in Agricultural Bconomics, University 
of Oxford. John Orr. (Oxford, Clarendon Press, pp. viii. 4- 208, 
8s. net.) 

The recently founded Institute of Agricultural Economics 
very wisely began its work by making a survey of the agri- 
cultural conditions in the country round about it, and in these 
volumes Mr. Orr has summarised his impressions, and given a 
general account of the farming of Oxfordshire and Berkshire. 
The two counties work very well together ; geologically the 
soils range in regular sequence from the Eocene sands and clays 
of recent formation down to the Lias clay of the much older 
Jurassic times. 

Broadly speaking, the geological formations run in belts 
across the counties from east to west, the newest occurring in 
the south of Berkshire ; the successive bands take on a more 
north-easterly and south-westerly direction, as one goes to the 
north of Oxfordshire. Further, the clays being soft, and easily 
weij^thered, have tended to form broad valleys, while the chalk 
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and limestone formations form upland and hill country. Thus 
there arises a series of hills and valleys running in the direction 
of the formations. They are, however, cut through from north 
to south by the Cherwell and the Thames. 

Starting in the south of Berkshire, the Eocene sands and 
clays, the newest of the whole series, form a belt south of the 
Great Western Railway from Maidenhead to Reading and 
beyond, constituting the Vale of the Kennet. On the whole it 
is not a great agricultural region. 

There is a certain amount of dairying, fruit, some general 
farming, much residential land, and some waste. North of this 
comes the chalk, the eastern part of which, the Ohiltern Hills, 
is in Oxfordshire, and the western part, the White Horse 
Hill, is in Berkshire. The two portions are divided by the 
Thames, which, however, has not cut through to the lower 
formations. As elsewhere the chalk is largely an arable region, 
the special features of which are described in some detail. 
The farms are large, ronning from 600 to 1,000 acres, and 
contain high and low lying land worked in conjunction, the 
vale land helping to farm the down land. Both in Berkshire 
and in Oxfordshire the surface is often covered with gravel and 
clay-with-flints, and in places there is not much chalk visible ; 
indeed much of the land badly needs chalking. Dairying for 
Reading is now coming in, but where the farms are too far out 
for this system, corn, sheep, and heifers are produced. 

Passing further north we come to a belt of Vpper Greensand 
and Gault, running somewhat to the north-east and south-west. 
The Gault adjoins the Kimeridge Clay (the Weald and Purbeck 
beds being absent, and the Portland l^eds occurring only in 
Oxfordshire). 

These two clays form in Berkshire the Vale of White Horse, 
and produce good grazing pastures, though a great deal of the 
land is under the plough in spite of its heaviness. Some of it 
is badly farmed, but Mr. Orr considers on the whole that it 
contains greater possibilities of development than any distHct 
of Berkshire. The Upper Greensand is heavy, and, as in Surrey 
and Sussex, is famous for its wheat-growing qualities. Prom 
Wantage to Hagboume and Wallingford some of it is now ^oing 
into fruit. The western part of the \ale used to produce a 
great deal of cheese, but this industry is now dying out. 

Further north comes the Corallian formation, a ridge of 
light stony soil and arable farming, rising from the White 
Horse Vale, and overlooking another and broader valley still 
further north. This, the Thames Valley, occupies a broad belt 
of Oxford Clay, a cold, heavy, yellow soil, mainly poor grass, 
which could be improved by sl^ and drainage. On the Berk- 
shire side some of it is shockingly badly farmed. Mr. Orr 
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calJe it “ a blot on the countryaide.” From Littleworth almost 
•to Oxford it has been allowed to get out of band almost without 
a break. On the Oxford side it is covered in its higher parts, 
e,g. at Freeland, with plateau gravel, and in places elsewhere 
with river gravel. In such cases arable and sheep farming 
occur. Indeed it is typical of Oxfordshire that although much 
of the subsoil is clay the surface deposits tend to lighten it, so 
that the comity as a whole is largely arable : 48 per cent, of its 
cultivated areas is under the plough, and 29 per cent is in corn. 

To the north of the Oxford Clay, and starting from the line 
Broughton Poggs, Witney, Woodstock, Bicester, Goddington, 
and now definitely trending south-west to north-east, comes 
the undulating upland country formed by the Cornbrash, and 
further north the Great Oolite. The soil here is variable. 
Arthur Young calls it all stone brash. It is generally a loose, 
dry loam, but some is heavy and sour, as for example, Wych- 
wood. West ot Chipping Norton is a sandy brash, where crops 
will not finish. The lighter land on which Woodstock stands 
is used for com and sheep ; potatoes do well here also. 

Still further north this gives place to the Middle Lias, 
forming a rich brown on red loam, underlain in places by iron 
ore, that is largely worked by surface quarrying and finally a 
patch of Lower Lias. This region is mostly above the 4()0 ft. 
contour, and it includes some of the best soils in the county, 
responding better than th^ise of the Oolite to good farming. 
There is much mixed farming with corn and sheep, not much 
potato growing, and no very good markeis. 

Taking the county of Oxford as a whole, the cultivation is 
extensive rather than intensive. More than 40 per cent, of the 
farms exceed 3(H) acres in area, and there are only just over 

2.000 farmers and graziers to over 411,000 acres of cultivated 
land. 

Reverting to Berkshire, two sad features brought out by 
Mr. Orr are the decline in the number of pigs from nearly 

50.000 in 1867 and 1872 to only a little over 20,0(X) in 1914 ; 
and worse still, the heavy drop in the number of sheep from 
over 354,000 in 1868 to 121,000 in 1914. Several causes are 
given as operative. The introduction of the Wy field system is 
one. This deserves more space than it receives, because it is 
succeeding, and because it produces more com than the older 
plan. It is a six-course scheme, corn being grown every second 
year alternately with roots, clover, and then bare fallow. It 
involves considerable reductions in the flocks, the hay and 
straw being sold off; l)at it is essentially a large facer's 
teheme, employing only one man per 100 acres. 

Berkshire has always been noted for agricultural experi- 
ments« It was^here th^ Tull worked, and the author has been 
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over his farm, but failed to confirm the low estimate in which 
the writers have held it. Another recent experiment to which 
brief reference is made is the Wantage farm, where intensive 
methods are being applied. 

Both volumes contain chapters on soils, crops, farm and 
estate management ; and the statistics are plotted in diagram 
form so as to show their trend. There is also an interesting 
set of illustrations, which have been very well repi oduced. Each 
volume is provided with a geological map, but unfortunately 
the colour schemes do not quite tally, so that direct comparison 
is made rather difficult, and moreover, the map has not been 
used as much as it might in the writing up of the survey. 
Oxfordshire is also provided with an orographical map, but 
not BO Beikshire. Author and publishers alike can be con- 
gratulated on the two volumes, which will be found very 
useful to students and farmers, and will lead them to ask 
for more information about some of the interesting systems 
of farming to be found therein. j KxJSSBLL. 

British Forestry. — E. F. Stabbing (London : John Murray, 
price ns.). In this volume Mr. Stebbing, of the Forestry 
Department, University of Edinburgh, writing for the most 
part in the second yeai of war, reviews the position of forestry 
and of timber supplies from the national standpoint. He 
reminds his readers that afforestation in its various aspects 
has, during the past thirty years, received a large amount of 
attention from Government committees and commissions 
whose reports have, however, failed to stimulate effective 
State action. Since Mr. Stebbing’s volume appeared another 
Government committee has reported, and a strong case is made 
out for vigorous action in the direction of State afforestation, 
and of private activity stimulated by public support. Whether 
results commensurate with the recommendations will emerge 
it is hard to say, for if nothing was done in times of peace, 
when money was plentiful, energetic action at the present 
time would appear to be still less likely. 

Mr. Stebbing pleads for a large extension of afforestation 
on land that he describes as derelict, but which is for the most 
part utilised by stock, and is included in the area that is 
classed in the Board of Agriculture Returns as rough 
mountain and heath land used for grazing.** He would also 
like to see the present woodlands improved partly by private 
effort and partly by means of Government assistance. It is 
pointed out that whereas average forest land in this country 
should produce annually about sixty cubic feet of timber per 
acre, the returns from our existing woodlands are hardly better 
than one-sixth of this amount. This result is due to the fact 
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that, broadly speaking, our British woodlands are greatly 
understocked. The trees stand too far apart, and thus a full 
annual increment of timber cannot be looked for. This 
unsatisfactory condition of things has been brought about 
by various causes. The inclinations of foresters and land- 
owners have been in the direction of encouraging the growth 
of the individual trees, rather than the aggregate growth of the 
wood as a whole. Not only does such a system of management 
produce a low acreage return but it also results in the pro- 
duction of timber of low quality. This has been recognised 
during the past twenty years, and plantei’s are thoroughly 
alive to the necessity of improvement, but all forestry 
operations require an extended period in which to produce 
results, and it must necessarily be a long time till better 
methods are able to exert their full effects. The rabbit has 
also had something to (to with the understocked comiition of 
many of our woodlands, and Mr. Stebbing’s plea for complete 
extermination of this pest under any scheme of commercial 
afforestation is irresistible. It is onl}" too true that forestry, 
like agriculture, has suffered m the past from systematic 
Government neglect. Forest products have had to compete 
with material brought at low cost from all parts ot the world, 
with the result that the price of home-grown timber has been 
depressed to such a level that the woodland owner has regarded 
his plantations moi‘e as a hobby than as a serious commercial 
proposition. 

Mr. Stebbing has a good deal to say about the employment 
of women in woodland operations, and alr(‘ady female labour 
is being usefully utilised in many of the lighter branches 
of forestry. More particularly the\ have been employed with 
success in the measurement of timber and in nursery work, 
but they have not shirked some of the heavier operations such 
as lopping, thinning and planting. 

Some of the most interesting chapters in the volume are 
concerned with an attempt to estimate the sources from which 
this country must draw its supplies of timber during the next 
half century. Mr. Stebbing is intimately acquainted with 
the forestry conditions of Russia and Finland, and to these 
countries — especially to the former — he looks for supplies of 
material which will be necessary to restore the buildings of 
the devastated areas of Europe and to supply the requirements 
of our own country. Theire is no doubt that both European 
and Asiatic Russia possess eno^ons timber resources which 
have been indifferently utilised in the past, and the author 
pleads for exploitation of Russian forests on a lai'ge scale by 
means of British capital. Unfortunately Russia as a field for 
the investment of Bluish capital has, during the pasc year, lost 
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a good deal of its attractiveness, and the outlook would certainly 
require to be a great deal clearer than it is at present before 
capitalists in this country would be prepared to sink their 
money in investments in Russian territory. A dozen plates 
are used to illustrate the volume, and these add considerably 
to the value of a book which appears at an opportune moment, 
and which may with advantage be studied by all who desire to 
take a broad view of the present forestry situation. 

Wm. Somerville 

Utilisation et Conservation des Fruits et des Ldgumes. — 
(Societe des Agriculteurs de France. Paris, 1917.) This 
pamphlet contains the results of a Commission appointed by 
the Society of French Agriculturists to study the various 
processes by which fruit and vegetables can be preserved to 
the best advantage. The results are classified under three 
heads, and under each of these are given practical recipes for 
diflferent kinds of fruit. 

The “ Appert” method consists in sterilising by means of 
air-tight jars ; the fruit is placed in a jar or tin which is then 
hermetically sealed and placed in boiling water. The bottles 
should not be filled to the top but space should be left for 
what air remains inside to expand without breaking the jars. 
It is also important to see that the jars do not ♦ouch, unless 
they have previously been wrapped in straw or shavings to 
prevent their breaking. As soon as the bottles are immersed, 
the sealing can be tested by noticing whether air bubbles escape 
from any of them, and if so, this must instantly be put right. 
The temperature should be kept at not less than 100 degrees, 
and the time necessary for complete sterilisation will depend 
on the kind of vegetable to be preserved. 

Another process similar to the “Appert” is that of 
sterilising by means of sulphuric acid. In this case, sulphur 
candles or flowers of sulphur are burned underneath the 
inverted jars, after which these are filled with the fruit and 
hermetically sealed. Fruit preserved in this way loses a little 
of its colour, but its flavour is not affected. If it is desired to 
preserve fruit without bottling, sulphur can be burned in the 
room or cupboard containing the fruit, in order to destroy 
any harmful germs already attacking it ; but of course" the 
preservation thus effected can only be oi comparatively short 
duration. 

Under the head of jam-making, many useful recipes are 
given by which to avoid the use of sugar, either by substi- 
tuting for it honey or beetroot, or by concentrating the sugar 
contained in the fruit to a point at which additional sugar is 
unnecessary. Methods of preserving vegetables in vinegar and 
fruit in brandy are also described in detail. 
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The third and most time-honoured method is that of 
desiccation. In this country fruit-drying by exposure to the 
sun IS scarcely practicable, but there remains the possibility 
of drying plums, pears, apples, Ac., by leaving them in a 
moderate oven for several hours, then letting them cool and 
repeating the process two or three times. The authors of the 
pamphlet strongly recommend the use of an apparatus known 
as the evaporator, much used in California and not unknown 
in France. It consists of a box or cage through which hot air 
is blown from a stove on to the fruit or vegetables arranged on 
the shelves. However, this system, and also that of the cold 
storage, present difficulties with regard to apparatus from 
which the methods described earlier are free, and it is in 
these and in the detailed recipes, many of them contributed 
by the Cordon Bleu School of Cookery, that the chief 
usefulness of the pamphlet is to be found. ^ 

M. A. Burgh. 

The Nutrition of Farm Animals. — Henry Prentiss Armsby, 
Ph.D., LL.D. Pp. xvii. + 743. Figs. 45. Price 11s. net. 
(New York . The Macmillan Company, 1917.) No branch of 
agriculture offers to the scientific adviser greater difficulties 
in the supjily of reliable guidance than that of the feeding of 
live-stock. In the case of crop production, although a host 
of problems still await solution, the fundamental principles 
underlying plant grovi;h have been sufficiently elucidated to 
enable reasonably sound guidance to be given to the practical 
man, as is indeed well exemplified by the measure of success 
which has been obtained in the application of science to 
practice in this direction. It is impossible, however, as yet 
to feel the same confidence in the application to practice of 
the results of scientific investigation in the field of animal 
nutrition, and, outside certain limited areas, the scientist can 
do little more than suggest the lines along which the practical 
man may tentatively seek for improvements in his methods. 
The reason for this lies partly in the extraordinary difficulty 
in the case of animals of carrying on experimental work of the 
character requisite for the elucidation of fundamental prin- 
ciples, and partly in the necessity for treating each animal as 
an individual unit. In the case of plants there is little 
difficulty in using large numbers of plants for any particular 
experiment, and thereby eliminating from the result the 
disturbing influence of individual variation from plant to 
plant. In the case of animals, on the other hand, especially 
the larger domesticated animals of the farm, even the most 
lavishly equipped experiment station can only deal with 
relatively small numbers at a time, each animal must to a 
certain extent be fed and cared for individually, and the 
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experiment most conaequently be repeated freqnently before 
broad generalisations can be accurately deduced. Even then 
the needs of the practical man cannot be fully met without 
gome indication as to how these generalisations or averages 
can be adapted to meet the requirements of the individual 
animal. 

In view of these difficulties and of the fact that practically 
the whole of our knowledge of the scientific principles of 
animal nutrition has been gained within the last eighty years, 
it must be regarded as no mean achievement that at least the 
foundations of a sound science of nutrition have been securely 
laid. For this, as in the case of most branches of science, we 
have to admit a great debt to the German investigator, and all 
who are conversant with the literature of the subject are aware 
how largely scientific advice on feeding has hitherto been based 
upon German work. In recent years, however, a rapidly 
growing share in the investigation of this subject has been 
taken by American workers, and in so far as this work has 
related to farm animals, the name of Dr. Armsby has steadily 
forced its way into the very foremost place. The appearance 
of a new* work from his pen must thus be regarded as an 
event of first-rate importance in the world of agricultural 
science. 

In the present volume he has given a comprehensive survey 
of the existing state of knowledge in the field of animal 
nutrition primarily from the standpoint of fundamental 
principles, no attempt being made to deal exhaustively with 
the specific details of practice The book is thus essentially 
one for the student rather than for the practical farmer. 
Indeed it is more than probable that even the average advanced 
student in this country will find the matter difficult of digestion 
despite the lucidity with which the principles and their broad 
application to practice are discussed. To the teacher and 
adviser, however, the work comes as a great boon, and not 
least as a release from the thraldom of German literature to 
which in the past he has perforce been subject. 

Throughout the work the experimental evidence upon 
which general conclusions are based is fully reproduced and 
discussed. This evidence is derived almost entirely from 
Oontinental and American investigatioSs, but the British 
contribution to the subject is not entirely overlooked. The 
appearance of the work is timely in view of the urgent need 
at the moment for guidance as to the directions in which real 
economy can be effected in the feeding of stock, without undue 
sacrifice of efficiency. Although unsuited for the ordinary 
agricultural reader x^ot possessed of a fair knowledge of 
cJbemistry and physics it may yet render great service to 
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practical agriculture if its teachings are carefully studied and 
interpreted in the light of British conditions. 

Charles Crowthbr. 

The Determination of Farming Costs. C. S. Orwiii. 
(Oxford, Clarendon Press, pp. 144, 5s. net). 

The great industrial magnates have long learned the need 
for ascertaining costs of production ; only in that way have 
they been able to effect economies which, though small in 
themselves, are in the aggregate so large as to turn uncertainties 
into certainties, and failure into success. For this purpose 
large businesses employ highly trained accountants to secure 
accnrac3 , and they do this solely on the ground that it pays. 

The farmer does not for several reasons. In the first place 
his attitude to his business is more personal than that of the 
manager of a large limited liability company. Like the business 
man of early Victorian days, he feels that it is his owiJj^and that 
he must sink or swim with it Being committed “ to the last 
shilling and the last acre,” he will not hand over the detailed 
information to any one to work up. And while he will not let 
any one else do it he considers that he cannot do it himself. 
He is too tired in the evenings, and any way he has no fancy 
for the task. A further important factor is that he feels he is 
not entirely a fre(' agent m the matter. A manufacturer works 
chiefly on contracts, which he is free to accept or not, as he 
pleases. It is indispensable to him that he should know the 
costs to a nicety, so that he can make hie contracts accordingly. 
The farmer rarely works on contracts ; he grows, as the manu- 
facturer would say, “for stock”; he has no hand in fixing 
prices ; indeed, his production is so far speculative that he never 
quite knows what price he will receive. Knowledge of costs is 
therefore of less obvious moment to him, and is neglected 
accordingly. 

But as Mr. Orwin convincingly shows in this book on “The 
Determination of Farming Costs,” it is essential to a farmer who 
wishes to make any progress on the business side that he should 
know exactly what his operations are costing him. It is a 
commonplace that suggested improvements must be tested on 
costs, and not only on yields. A scheme that led to no increase 
in yield at all might nevertheless be very useful if it led to a 
reduction in cost of production. 

Before much can be done in the way of ascertaining farm 
costs it is necessary to determine the principles on which they 
are to be worked out. How, for example, is one to determine 
the cost of growing wheat ? Some of the operations were 
performed in part for the previous crop, and benefited that 
crop ; some will benefit the next crop. Even so simple a matter 
as the cost of keeping a horse is beset with pitfalls. Are you 
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to charge his oats at 528. per quarter, the price a merchant 
would pay for them, or at say 408. per quarter, what they 
apparently have cost to grow ? Many farmers would without 
hesitation charge the market price, but others, and among them 
Mr. Orwin, would maintain that the proper charge is the actual 
cost, whether incurred by purchase or by growing. 

The discussion of these principles occupies a considerable 
portion of the book, and Mr. Orwin rightly devotes a good deal 
of space to this question of valuation of ^home-grown produce. 
The market price represents the value of the material to 
somebody else, and not necessarily to the farmer. A man 
may, of course, sell out if prices are sufficiently tempting, and 
he sees the possibility of using something else, but he ought no 
more to charge his oats to his horses at the price a London 
contractor would offer for them, than he ought to charge the 
man’s time at the price a munitions factory would pay if it got 
the chance. In all cases the account must be debited with 
actual costs and not with any fictitious paper values. 

This being settled, the next step is to proceed with the 
methodr'of working. Several records are necessary. The first 
is needed to show the distribution of the capital invested in 
the different branches of the farm. On an established farm 
this will necessarily be in the nature of an estimate rather than 
a precise statement. An important adjunct is the stock book, 
a register of all the dead stock on the farm, and its value. The 
value is determined on a depreciation basis. For the first year 
it is put down at cost price, in the subsequent years at some- 
thing less, the precise amount of the deduction or depreciation 
depending on the life of the article, and being agreed on 
beforehand. The next record needed is one showing the 
application of labour, both manual and horse. This is taken on 
time sheets handed out to the men, and kept by them. A third 
is the record of the live stock, the foods they consume, and 
whether these are consumed in the yards or on the land. 
Next, a record is wanted of the application of manures, both 
farmyard and artificials. This is a relatively simple matter. 
Lastly, a record must be kept of all receipts and payments for 
the farm, but excluding, of course, the farmer’s private expenses. 
When these records are assembled it is possible to deduce from 
them the costs of production. The labour is not so great as it 
appears, because most farms are occupied only with certain 
branches of the business. 

It is interesting to note that the Institute of Agricultural 
Economics, of which Mr. Orwin is director, offered to work up 
any records taken in this way, and to pass back to the farmer 
the information as to costs. One would have thought that the 
Institute would have been snowed under with applications, but 
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in point of fact there was practically no response. Arrangements 
were made, however, for records to be kept on selected farms, 
and the results of these are here discussed, everything being 
suppressed which would tend to identify the farms in question. 

One ot the most striking results is the smallness of the 
increase of wages from 1907 to 1915. In other branches of 
industry there had been a distinct rise, in agriculture there had 
not. Mr. Or win does not consider his data sufficient to decide 
whether or not the farm gains by having a little good labour 
well paid or much poor labour badly paid. Most people, we 
imagine, will prefer the former alternative, and in any case the 
minimum wage is now enacted beyond repeal. As bearing on 
the impoitant question of the Saturday afternoon holiday, Mr. 
Orwin points out that less time is lost where this is given than 
where it is not. ^ 

An interesting comparison between German and British 
agriculture is made on page 67. Mr. Middleton had already 
shown that the production of food per hundred acres is con- 
siderably greater in Germany than it is here. On the other 
hand, Mr. Orwin is able to show that the production per man is 
fully 20 per cent, higher in this country than in Germany. A 
possible, even probable, cause of the difference lies in the size 
of the holding. In England less than 16 per cent, of the land 
consists of holdings under 50 acres, while in Germany nearly 
half (48*5 per cent.) is made up of these units. Thus in England 
there is greater opportunity for the use of machinery than in 
Germany. Then follows an interesting chapter on the cost of 
growing certain crops in 1915, Wheat came to 51, 15s. per acre 
on one farm, 5^. 15s. 11(2. on another, and 71. 3s. 9(2. on a third ; 
barley and oats to rather less. The cost per quarter is also given. 

Lastly, there is an interesting chapter on the net output 
from agriculture. When the first census of production was 
taken in 1907, the average net output per head of persons 
employed in the industries under review was 1042. per annum. 
In agriculture the output was 902., or 1292. if the farmers 
themselves were excluded. In the cases investigated by Mr. 
Orwin the net output was 1692. per man per annum, excluding 
the farmer. Of this the labourer secured about 30 per cent., 
the farmer 48 per cent., the landlord 22 per cent. In reality, 
however, neither farmer nor landlord get all their share for 
themselves, as both have considerable out^payments to make. 
When these are allowed for it is seen that the labourer secures 
40 per cent., the farmer 40 per cent., and the landlord 20 per 
cent, of the net returns. 

This book should certainly be read by all farmers. It will 
set them thinking, and, we hope, keeping accounts as well. 

E. J. Bubbbll. 
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Gold Storag^e of Meat. — In face of the difficulties experienced 
in this country in controlling the prices and supplies of meat, 
it is interesting to note the results of a debate held in November 
last by the Soci6te des Agriculteurs de France, under the 
presidency^ of M. Moussu. 

The problem of supply is inextricably involved in that of 
price. M. Moussu pointed out that a shortage of supplies 
must inevitably cause high prices ; and if the Government is 
to fix the price of meat, prices of feeding stuffs and of artificial 
manures must also be fixed, otherwise a shortage of these will 
result as actually happened in the case of wheat. 

M. Moussu's solution to both problems is to substitute a 
trade in dead meat for a trade in live stock. He suggests a 
scheme by which every district is provided with slaughter- 
houses and cold storage accommodation, situated in the centres 
of production. Thus as soon as the animal is killed the meat 
is placed in cold storage, and subsequently despatched by train 
to the various centres of consumption which should again be 
provided with ample cold storage accommodation. This 
arrangemdht would admit only the minimum of wastage ; 
it would also facilitate transport very considerably, as it 
would remove all the difficulties and risks of conveying for 
long distances live stock and the foods necessary for it during 
the transit. 

As a result of a system similar to this, the United States 
have succeeded both in maintaining an adequate supply of 
meat and also in reducing the price by 20 to 25 per cent. ; 
and M. Moussu urges that no other system can strike at the 
root of the present evil. 
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REPORT OF THE COUNCIL TO THE 
ANNUAL GENERAL MEETING OF GOVERNORS 
AND MEMBERS OF THE SOCIETY, 

Hbld at 16 Bedford Square, London, W.C. 

On December 5, 1917, at 12 runm. 

Membership. 

The Council have to report that the list of Governors and 
Members has undergone the following changes during the year 
which has elapsed since the Annual General Meeting on 
December 6th, 1916; 45 new Governors (includng 2 transferred 
from the list of Members under By-law 7), and 1143 new Members 
have joined the Society, and 1 Member has been re-instated 
under By-law 14; whilst the deaths of 2 Life Governors, 11 
Governors, 1 Honorary Member, 112 Life Membeai, and 163 
Members have been reported. A total of 21 Members have been 
•struck off the books under By-law 12, owing to absence of 
addresses; 2 Governors and 107 Members under By-law 13, for 
arrears of subscription ; and 1 Governor and 186 Annual Members 
have resigned. 

Death of H.R.H. Prince Ohnstian, K 0. 

The Council have to deplore the loss of H.K.H. Prince 
Christian, who had always been a consistent friend to Agricul- 
ture. In the year 1875 His Boyal Highness became a Governor of 
the Society; and subsequently, in 1879, he accepted the invitation 
of the Council to a seat on their body, becoming a Vice-President 
in 1890 and a Trustee in 1910. His Eoval Highness was President 
of the Society in 1902, when the Show was held at Carlisle, and 
previously had taken the greatest interest in the arrangements 
for the Jubilee Show of the Society, held at Windsor in the year 
1889, under the Presidency of Her Majesty the late Qu^n 
Victoria The Council desire to record their grateful acknow- 
ledgments of the great services Prince Christian had so graciously 
rendered to the Society in the several offices filled by His Boyal 
Highness. 

Deaths of Goveraors and Members. 

Amongst the Governors and Members whose loss the Society 
has to deplore are the Duke of Norfolk, E.G., Earl Grey, the 
Earl of Haddington, the Earl of Harrington, the Earl of Lon- 
desborough, the Dowager Countees of Lonsdale, the Earl 
of Mount Edgcumbe (1861), the Earl of Suffolk, Lord 
Allerton, Lord Clonbrock, Lord Haversham, Lord Masham, 
Lord St. Audries, Sir J. Prichard Jones, ]^rt.. Sir S. 
Neumann, Bart, the Rev. Sir D. V. Vjrvyan, Bart., Sir 
James Whitehead,, Bart., Sir Henry A. Wiggin, Bart, Col. Sir 
E. T. D. Cotton- Jodrell, K.C.B., Sir Charles Forster, Sir Somer- 
ville A. Gurney, Sir Henry R. Miles, Sir Thomas Milvain, Sir 
Edward Wood, Mr. F. Pratt Barlow, Mr. J. A. Bell, Mr, Herman 
Bidden (1862), Mr. C, Atherton Brown, Mr. A. Tremayne Buller, 
Mr. W. B. Canning, Mr. Philm Chasemore, Prof. A. Chauveau 
(Hon. Mem.), Mr. Henry C. Clarke, Mr. John Conohar, Mr. 
Thomas Corbett, Ool. W. C. Dawson, Mr. Leopold de Rothschild, 
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Mr. G. J. DrummoncL Oapt. G. R. B. Drummond, Mr. Charles 
Duckering, Ool. W. H. 0. Duncombe, Mr. W. Eve, Mr. G. B. 
Ffolkes, Rt. Hon. F. J. S. Foljambe, Mr. George Gibbons, Mr. 
Arthur S. Gibson, Mr. J. Eglinton A. Gwynne, Mr. George Hunt 
^Consulting Surveyor to Society), Mr. Charles E. Hunter, Mr. 
Alexander lies, Mr. John Arthur James, Mr. E. C. Jobson, Mr. 
W. H. P. Jenkins, Mr. Arthur King, Mr. H. T. King, Mr. John H. 
Knight, Mr. A. G. Leightom Oapt. W. Parr Lynes, Mr. Herbert 
Mackinder (1863), Mr. G. H. Medre, Dr. N. H. J. Miller, Mr. 
Herbert A. Neame, Mr. J. T. Oxley, Mr. Ohas. F. Paddison, 
Mr. John Pakeman, Mr. T. Pears, Mr. A. J. Pell, Mr. T. V. 
Pettifer, Mr. D. W. Philip, Mr. J. H. Raffety, C)ol. H. B. 0. 
Savile, C.B., Mr. W. T. Sharpe, Mr. H. H. Smitb-Oaringbon, 
Mr. Daniel Swaffer, Mr. W. Tamlin, Mr. G. F. Wells-Oole, 
Col. W. Cornwallis West. 

The deaths of the following Members of the Societv have 
occurred whilst on active service: Capt. the Hon. Neil Prim- 
rose, M.'C., M.P., Capt. H. Brassey, Capt. Charles Cecil, 
Mr. Philm Orowley, Capt. J. H. (Juthbert, D.S O., Capt. 
Godfrey FitzHugh, Mr James Hartnoll, Mr G. Lawson Lewis, 
Mr. Percy Lee Pemberton, Mr. W. N. Soames, and Lieut. Ool. 
A. C. Tj^ynne, D.S.O. 

Number of GoYemori and Members on Register. 

The above, and other changes, bring the total number of 
Governors and Members now on the Register to 10,861 divided 
as follows:— 

208 Annual Governors ; 

92 Life Governors ; 

8,134 Annual Members ; 

2,402 Life Members; 

26 Honorary Members; 


10,861. Total number of Governors and Members as 
against a total of 10,278 Governors and Members on the Register 
at the time of the last Annual Report. The election of 45 New 
Governors and 1,143 New Members is an undoubted proof of the 
satisfaction felt among agriculturists of the work the Society 
has done during the past year. 

Annual Election of Oounoil. 

Under the scheme of rotation settled in 1906, the Members 
of Council who retire at the Annual Meeting in Decenaber, next, 
are those representing the following al^toral districts com- 
prising Group '‘A” : — Northumberland, Yorks (North Riding), 
Lancashire and Isle of Man, Cheshire, Derby, Northampton, 
Norfolk, Bedford, Hertford, Middlesex, Stafford, Worcester, 
Monmouth, Cornwall, Dorset, Hampshire and Channel Islands, 
and Scotland. The Members of the Society resident in those 
districts have all been communicated with, and the necessary 
measures are being taken for the election or re-election of repre- 
sentatives for the divisions concerned. In consequence of the 
diminution of the membership in Norfolk, this county will have 
its representation reduced to two Members' on the Council. 
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AoOOTUltfl. 

In accordance with the By-laws, the b^oe-sheet haa to 
be presented for consideration at the Annual General Meetinn. 
The Council therefore beg to submit the balanoe-eheet for the 
year 1816, with the Statement of Ordinarjr I^me and Expen- 
diture. These accounts were published in Volume 77 of the 
Journal issued to Members this year, having been duly examined 
and certified as correct by the Auditors appointed by the 
Members, and by the professional Accountants employed by the 
Society. 

Afneultnnl Sebif of Allies. 

The fund for giving help in kind to the farmers in the 
devastated districts of our Allies has increased to a total of 
approximately £160,000, including promised subscriptions and 
the value of relief already given. 

The work of the Committee has been directed towards 
strengthening the organisation and making preparatidto for tne 
distribution of relief on a wide scale the moment the opportunity 
arrives. 

Among recent consignments to France have been a large 
quantity of Scotch pine tree seeds, and several thousand head 
of poultry, which have b^n distributed among small farmers 
who have returned to their holdings on soil re-conquered from 
the enemy by the British Army. 

A consignment of 10,000 fruit trees recently dispatched will, 
to some extent, nssist in repairing the damage to the orchards of 
France wantonly wrought hy the enemy. 

The practical support of the Agriculturists of the Overseas 
Dominions has been secured, and active organisations have been 
instituted throughout the Empire. 

Osrdiff Show. 

The Society having accepted the invitation from the citizens 
of Cardiff to hold the Annual Show in that city this year, the 
necessary arrangements for complying with the invitation were 
proceeded with, and the Showy ard Plant was removed from 
Manchester to the site of the Show at Cardiff. 

The Council had taken the necessary steps with the depart- 
ments of the Government concerned and had received authority 
from the Ministry of Munitions to proceed with the erection of 
the Showtard. 

Subsequently Sir Gilbert Greenall, Mr. Adeane, and the 
Secretary attended a Meeting of the Local Committee at Cardiff 
at which a representative of the Great Western Bailway Company 
was present Having regard to tBe statements made by this 
gentleman as to the difficulties of transport of Exhibits and 
Visitors, it was decided that it would not be possible to hold the 
Show, and the President undertook to submit this decision to 
the ^Council, who, at their Meeting held on the eth December, 
approved the action of their President-elect and the Hon. 
Director. The President having explained the action which had 
been taken bv the Ministry of Munitions in prohibiting the 
holding of the^ 1917 Show, the Council unanimouely decided to 
accept the cordial invitation which had that day been extended by 
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the Lord Mayor of Oardifi, who was present, on bebali ol the 
Uity, to hold the hrst Show ot the (Society alter the War at Uardin, 
the Marquis of Bute having very kindly allowed the bhowyaiu 
i'lant, which bad already been deliveied on the site, to remain 
lor the following year. 

frial of Ford iractor. 

At the request of the hood 'Production Department of the 
Board ol Agriculture and h'lsheries, the Council undertook the 
trial ol the hord^' Agricultural iractor, the plans and speci- 
hcations ol which, as well as the services ol his experts, Mr. h ord 
had placed at the disposal of the Board. 

Arrangements were made lor the trial of the two “ Ford ’’ Agri- 
cultural Motors in use in this pountry, on land kindly provided 
by Sir Gilbert Greenall on his estate in Cheshire. 

The Judges who acted were i—Prolessor Dalby, F.R.8., of the 
City and Guilds Engineering Institute, South Kensington , Mr. 
Courtney, the Society^s Consulting Engineer; Mr. Greaves, 
Chairman of the Implement Committee representing both 
Engineering and Practical Agriculture; Mr. R. W Hobbs and 
Mr. Henry Overman, Practical Agriculturists. 

The Report of the Judges was favourable, and bearing in 
mind tjie existing circumstances, they recommended that steps be 
taken to construct immediately as many of these Tractors as 
possible. 

In response to the communication containing the Report the 
following letter was received from Col. Sir Arthur Lee: — 

[Copy.] 

Board of Agriculture and Fisheries, 

Food Production Department, 

72, Victoria Street, 

London, S.W. 1. 

r. 

Deab Me. McRow, — I shall be much obliged if you will express 
to the Royal Agricultural Society my sincere and grateful 
thanks for the extremely valuable and satisfactory report which 
tt ey have furnished to this Department on the merits of the Ford 
Tractor for agricultural purposes. I recognise that it was asking 
a good deal of the Society to organise and carry out this trial at 
such short notice, but the result has been most helpful, and indeed 
invaluable, to me. 

Will you kindly convey my special thanks to the distinguished 
panel of judges who kindly undertook this work 1 

Yours very truly, 

* « (Signed) Abthub Lbob. 

Judges for Ptlormo Show. 

At the request of the Sociedad Rural Argentina, the 
Council appointed the following Judges to act at ttie Palermo 
Show in September last:— 


Mr. Robbbt Bruce, Firlands, Fochabers, N.B. cShorthonis). 

Mr. Qsoboe Beak, West Balloohy, Montrose, N.B. (Cljdesdale Horses 
and Aberdeen Angus Cattle). 

Mr. James Whibnbbah. Warton Hall, Oamforth, Lancs. (Shires, 
Hackoeys and Light Saddle Horses). 
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Mr. J. B. 0A88WELL, Laughton Cottage, Cromer (Down, Lincoln and 
other Long Wool Sheep, and Pigs). 

Theie gentlemen have carried out their duties, and have 
returned to this country. 

War Emtrgency Oommittee. 

The War Emergency Committee was appomted by the 
Council at their meeting on December 6th, 1616, to deal with ques- 
tions lelating to Agriculture, and more especially with regard to 
the Food JPrtmuction of the Country during the War. During the 
year many meetings have been held, at which matters of import^ 
ance affecting the obiects for which the Committee was formed 
have been considerea, and representations made to the several 
Departments of the Government concerned. 

in response to an invitation from the Board of Agriculture 
the Committee appointed four of its Members to act on a Joint 
Committee, consisting of representatives of the Board and the 
Royal Agricultural Society, to deal more particularly with 
matters affecting Live Stock. The Society’s representatives were 
Mr. Adeane (President), the Earl of Northbrook, Sir Gilbert 
Greenall, and Mr. Alfred Mansell. 

On the SOth December, 1916, the Rt. Hon. Rowland £. 
Prothero, President of the Board of Agriculture and Fisheries, 
attended the meeting of the Committee, and made a statement 
on the agricultural situation of the moment. 

The supply of Fertilisers received the early attention of the 
Committee, who pointed out the necessity which existed for the 
necessary amount of these manures to be available for increased 
food production. They urged that the Government should pro- 
hibit the exportation of Sulphate of Ammonia and Basic mag, 
and the suggestion respecting Sulphate of Ammonia was shortly 
afterwards adopted by the Government. 

The Committee expressed the opinion that a price should not 
be fixed for any agncultural proaoce without taking into con- 
sideration the cost of production, and unless the price of feeding 
stuffs, fertilisers, etc., was fixed also. 

The Committee have urged that compulsion to plough up grass 
land should be accompanied bv the establishment of guaranteed 
minimum prices for all cereals for a period of years, and this 
policy has since been adopted by the Government and embodied 
in the Com Production Act. 

Caution was urged in the endeavour to bring more grass land 
under cultivation, and the Committee suggested that the pro- 
gramme should be kept within the limits imposed by present 
supplies of labou^ horses, and mabhinery. It is satisfactory to 
know that the Government modified materially the original 
programme, and adopted a much more reasonable attitude in 
bringing forward their new proposals. Mr. Prothero, moreover, 
laid down the principle that grass land which is fully productive 
for milk or for fattening cattle should be left down, and indicated 
that grass land for breaking up must be carefully chosen. 

As far back as May the Oommittee urged d^at any proposals 
for maximum prices for Beef should not come into operation 
until the 1st September, and that fixed prices should be announced 
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as 4 K)on as possible. In June they passed a resolution asking 
(1) for an immediate declaration as to the maximum prices for 
meat; (S) that ample notice should be ^ven before such prices 
came into operation, and not having received a satisfactory reply 
in the meantime the Oommittee, on July 10. drew attention to 
their resolution, and pointed out that the delay in announcing 
these prices was causing great uncertainty amongst the farmers, 
who were anxious to buy store stock, and that any further delay 
would seriously jeopardise the meat production of the country. 
On the 21st July the Food Controller issued his scale of 
prices for beef for the Army, beginning with 74 b. per live cwt. 
m B^tember, descending to 72s. in Octobe]\ 67 b. in November 
and December, and dOs. in January. The Committee strongly 
deprecated the reduction for January and winter months, when 
beef was most expensive to produce. 

Figures giving the cost of producing a store bullock, 18 months 
old. and the loss on feeding a beast on a ration including cake 
anabn a ration from which cake is excluded, were prepared oy the 
Committee, after thorough inquiry into actual cost in various 
parts of the country, clearly demonstrating the impossibility of 
profitable beef production at the prices laid down. 

Thesp figures were communicated to the President of the 
Board of Agriculture, and subseauently published in the Press. 

Within a very short time of the puohcation of these figures 
representatives of the Committee and other agricultural bodies 
were invited to wait upon the Food Controller. Lord Rhondda 
then announced the Oovemment’s decision to prolong to the end 
of June, 1918, the operation of the prices fixed for December^ 
678. per live cwt. and Ss. per stone dead weight. 

Attacks have been made in various quarters against the 
farming classes as a whole, and it was obvious that ma^ of them 
were the outcome of ignorance of the position. nut when 
allegations— first of apathy as to the neoessities of the moment 
imd later of profiteering— had the appearance of having been 
influenced by official sources, the Committee made the most 
emphatic protest, not only in defence of the farmer but in the 
interests of confidence and increased production. The Prime 
Minister, at a recent Conference, stated that not only was he not 
in sympathy with the-abuse of the farmer, but deprecated it in 
the strongest possible manner; it was mischievous to the last 
degree. 

The Committee, while defending the interests of Agricul- 
turists, have urged them to make full use of all reasonable 
facilities as they were provided. The Committee impressed upon 
breeders the necessity for the* greatest economy in the use of 
feedingHBtuffs and in other ways have given the weight of their 
influence in the support of the official campaign for food pro- 
duction and food saving. 

Amongst other subje^ in regard to which the Committee have 
offered carefully considered opinions are the following: Varieties 
of wheat for spring sowing the price of Milk Orders ; repatria- 
tion of cast Army horses ; prices ox potatoes ; labour for threshing 
machines; facilities for the purchase of tractor ploughs by War 
Agricultural Committees; light horse breeding; commandeering 
VOL. 78. o 
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of fum produce; and supplieB of binder twme. In ngard. to 
milk, the Oommittee oommunioeted to the ajathoJities their view 
of the need for an eariiy assurance being ffiven to famers i^t 
the price for the winter milk would afford a reasonable jiront, 
and this representation was followed by official action in the 
direction desired. 

The Committee have also urged that breeders and feeders of 
live stock should be taken into the confidence of the Government 
before dealing with the rationing of live stock. 

OecasioBal Hotel. 

The Council at their Meeting on the 28th March, 1917, decided 
to issue to Members periodically Notes by the Scientific Officers 
of the Society on matters which might be useful at the time for 
Members’ information and guidance. These Notes have hitherto 
been included in the Annual Eeports of the Scientific Officers, 
and published in the Annual Journal, but it was thought that 
frequently the Notes lost their significance by being kept until 
the publication of the Journal, which was frequelflly several 
months after the Eeports had been made. Two issues of the Notes 
have appeared, the first in April and the second in J uly, and a 
third number will be issued when occasion requires. 

Library. 

The Council having discussed the question of a complete 
record in printed form of the books in the Society’s Library, 
many of which are of great value, and in some instances very 
rarsi it was decided to employ the services of an expert Librarian 
to rearrange the Library, and to prepare a catalogue of which 
it is intended to print a number of copies for the use of Members 
of the Society who are interested in books relative to the 
Agricultural industry. 

OhsBioal Dspartment. 

During the past twelve months the number of samples 
analysed in the Society’s Laboratory has been about 50 in excess of 
those in 1916, the figures being 307 as against 250. Great diffi- 
culties have been experienced alike in the supply and in the 
greatly increased prices charged for both fertilisers and feed- 
mg stuffs. 

A number of new materials have been submitted for 
examination to take the place of others now with difficulty 
procurable, such as seaweed ash, flue dust, cocoa shells, silk 
waste, flax bols, eta None of these have attained much use 
except the flue dust from furnaces, which has been found to 
contain a material wiount of potash, and thus to supply in 
part the lack of potash salto 

Endeavours to utilise nitre cake in the manufacture of super- 
phosphate in part replacement of the oil of vitriol, required so 
largely for munitions, have not met with any measure of success, 
and the so-called ''war-time superphosphate ” has not had any 
extended usa 

During the year the Ohemical Oommittee found it advisidile 
to revise their recommendations in the case of basic slag, intro- 
ducing figures expressive of tiie "citric solubility’’ as well of 
the contents in total phosphoric acid. 
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^^Oooasional Notes,” dealing with matters oi 
inu^diala ittiMrtanoe and reported from the soientiho depart- 
meats of tiie l^iety, has been vigorously supported from tiie 
Ohesmeal Department 

Vobum Expenmental Fam. 

Pursuant to a request from the President of the Board of 
Agriculture, it was decided to undertake this year as little new 
work of inquiry as possible, but to devote the Experimental 
Farm to the raising of corn crops mainly and to demonstrations 
bearing on this. Accordingly, the current work of past years 
was maintained, but not extended, and the endeavour was made 
to see what could be done in corn-growing bv the more free use 
of artificial manures such as were p^enerally available at the 
time. Sulphate of ammonia in particular was largely used in 
this connexion. A fresh series of calf-rearing experiments had 
been begun in October, 1916, and these were carried on, bearing, 
as they did, on economy in feeding, and on the replacement of 
milk by water in the feeing of calves. 

An interesting experiment bearing on the amount of dung 
produced in a yard by the consumption of hay and other foods, 
and which had importance in questions of valuation, was duly 
carried #it, and the results were such as to bring about a 
revision of the practice hitherto followed in valuation in certain 
parts of the country. 

The Hills’ experiments were continued at the Pot-culture 
station, and new experiments were devised in relation to new 
sources of potash, the use of nitre cake, ” war-time superphos- 
phate,” etc. 

The Annual Visit of Members to the Woburn Farm was again, 
owing to difficulties of travelling, suspended, but the Farm 
Committee made their usual inspections. 

Botsnicil Departoent 

One of the direct results of the policy of increasing our 
home-grown supplies of food has been to extend the work of the 
Botanical Department appreciably. The outstanding feature of 
the past season has been the ^reat increase in the number of 
inquiries dealing with the cultivation of wheat. The difficulty 
of sowing a sufficiently large area during the autumn and winter 
months led, early in the year, to many requests for information 
on the cultivation of spring wheats, some of which had not been 
anticipated in a leaflet issued on the subject. Fortunately 
information on most of these noints had been accumulated in 
the preceding year, whidi could be plabed at the disposal of 
Members. Immediately after harvest inquiries were numerous 
with regard to the best cropping and the best weather-resisting 
varieties, whilst now our main concern is to keep pace with the 
examination of im routed samples to determine whether it is 
betted to obtain fresh stocks of seed or waste a certain amount 
of f^ by increasing the seed rate in order to make up for 
deficiencies in the germinating capacity of the grain to be sown. 

Barly in the season there was a distinct mlling off in the 
nmn^ier of seed samples sent in for testing, thou^ later the 
num|^rs reached to about the same level as in the previous year. 
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This branch of the Department’s work differed somew^t from 
that of former years. Few tests were made of grwes other than 
tii6 two rye-grasses and cocksfoot. The number of clovers 
examined was about the normal and for some unaccountable 
reason not a single sample of mangold seed was received for 
testing. On the other hand the number of cereal samples, 
especially of oats, again increased 

Throughout the Rowing season the crops were unusually 
healthy, and though inquiries were frequently made with regard 
to fungoid diseases, most of them were concerned with diseases 
of second-rate importance. The minor diseases of the potato, 
often confounded with Phytopkthora^ headed the list of these, 
as was only to be expected in view of the fact that many were 
growing potatoes for the first time on a large scale. Next in 
numerical order came the diseases of garden crops, one of which, 
Sepfona apti^ a celery pest, appears to be unusually prevalent at 
the present time. The methods of preparing fungimdes, more 
especially Bordeaux and Burgundy mixtures, were me subject 
of numerous inquiries 

The identification of weeds and the suggestion, where possible, 
of special measures for their eradication, has also become an 
important branch of the Department’s work. 

Zoological Department. 

The past season has been the busiest ever experienced by the 
Zoological Department. This has been due in part to the excep- 
tional severity of insect attacks on crops during 1917, and in psjrt, 
no doubt, to the vast inc rease in the numbers of allotment holders 
and small growers who have applied for advice. There have been 
few cases of new or rare pests, but many of those already familiar 
to the farmer have been quite unusually i^urious. 

In addition to the routine work of advising Members in these 
matters a new leaflet has been written on the Warble-fly, 
embodying our present knowledge of the life-history of that pest. 
A special visit has also been paid to the Evesham distrii^ to 
investigate insects attacking plum trees, and a special Beport on 
the two beetles concerned, Xylehorm dtspar, and Scolytwt 
ruguloms, has been printed by the Society and distributed among 
the fruit growers especially interested. 

Vetennary Department. 

Since the beginning of the year the returns with regard to 
the scheduled contagious diseases of animals have been compara- 
tively satisfactory, except in the case of sheep scab. The outbreaks 
of anthrax have been below the average of recent years, and those 
of glanders have been the lowest recorded. There has been a 
sli^t increase m the number of reported outbreaks of parasitic 
mange m horses. The outbreaks of swine fever show a reduction 
of about 50 per cent..^a8 compared with the previous year, wMch 
is very satisfactory, in view of the fact that the restrictions on 
movement are now less severe than they were before the mtroduc- 
tion of serum treatment as the principal method of dealing with 
the disease. Unfortunate^, the increased prevalence of sheep 
scab which showed itself in the latter part of 1916 has been oon- 
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tinued^ and during the current year the outbreaks have been more 
than twice as numerous as in the previous year. 

Sheep Scab. 

The Council have frequently had under consideration the 
increase in the number of outbreaks of sheep scab recorded in 
Qreat Britain, and have written several letters to the Board of 
Agriculture and Fisheries com eying the expression of alarm 
felt by them at the increase of outbreaks in 1916 as compared 
with 1915, and expressing the hope that the Board would take 
energetic steps to deal with the question. In February last the 
Board of Agriculture sta^d that the matter was receiving their 
careful attention, and pointed out the measures provided oy the 
Sheep Scab Orders of }905 and 1910, as to isolation and dipping 
of sheep. The Board expressed the hope that the enforcement 
of the restrictions would result in preventing the distribution of 
sheep scab, and stated that if these measures were found to be 
insufficient for that purpose the President of the Board would 
not hesitate to adopt such other means as might be considered 
necessary and expedient. 

On July 26th the Veterinary Committee reported the receipt 
of a letter from the Board of Agriculture saying that the 
Presijjknt did not think that sufficient time had elapsed to 
enable a fair judgment to be given as to whether the measures 
above referred to had been successful in preventing the 
distribution of the disease. The Council regarded with grave 
concern the ill-success of the restrictive measures which the Board 
of Agriculture had put into force in the expectation that they 
would lead to a material reduction in the number of outbreaks, 
as these had continued to increase and were 118 per cent, more 
than those reported up to the same date last year. These facts 
were pointed out to the Board of Agriculture, who were at the 
same time informed tiiat the Council’s opinion was that if the 
disease was to be successfully controlled no time should be lost 
in dealing with it drastically, as the difficulties then were less 
than in the later period of the year. 

The Board of Agriculture, in reply to the Council’s com- 
munication of the 36 th July, addressed the following letter to 
the Society: — 

[Copy of Letter from the Board of Agriculture re Sheep Scab.] 
Board of Agriculture and Fisheries, 

4, Whitehall Place, 

London, S.W. J. 

. 11th September, 1917. 

No. A. 076/191?. 

SiE, — I am directed by the President of the Board of Agri- 
culture and Fisheries to refer to your letter of the ^th July as 
to the number of outbreaks of sheep scab in Qreat Britain during 
the current year, as compared with the corresponding period of 
1916, and to furnish for the consideration of the Society the 
statement below as to the outbreaks during the twelve months 
ending 69th June last, and dunng the corresponding periods of 
the pjreceding twelve months, together with the Board’s comments 
thei^. 
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drd Quarter. 

4th Quarter. 

Ist Quarter. 

2nd Quarter. 


1916. 

1916. 

1917. 

1917. 


( 7 

110 

14B 

31 

England 

i 1915 

1915. 

1916 

me. 

1 3 

67 

90 

11 



no 

134 

20 

Scotland 

\ 1915. 

1915. 

1916. 

1916. 


4 

15 

38 

13 


f 2 

7 

40 

10 

Wales 

} 1915. 

1915. 

1916. 

1916. 


1 

12 

26 

4 


It will be seen that there were abnormal mcreases during the 
fourth quarter of 1916 and the first quarter of 1917, and that the 
increases were far sweater in Scotland than in England. As was 
pointed out in the Board’s letter of the 14th February last, the 
mcrease was accounted for to a considerable extent b^ l^e 
number of small outbreaks in Scotland, involving in the diijority 
of cases a very small number of sheep — in some instances only 
one animal— and that a number of the outbreaks were also 
attributable to sheep moved from the Western Islands of 
Scotland. There is also strong reason to believe that many more 
of the outbreaks, both in England and Scotland, have been to 
a large extent due to sheep moved from the Islands and from the 
remote parts of the Highlands. With the object of preventing 
a recurrence of a similar spread of disease, restrictions have 
been imposed which require that such sheep shall be dipped 
before they leave their native localities, but as the movement of 
these sheep takes place in the autumn months any benefit derived 
from these special rei^trictions will not become apparent before 
the end of the year. 

The relevant Orders of the Board have to be executed and 
enforced by the Local Authority, who are at present much 
hampered in the execution of their duties by the loss of Officers 
who act as Inspectors under the Diseases of Animals Acts, and 
the depletion of experienced shepherds and the Board would 
hesitate to add to their responsibilities at the present time. 

If, however, the Society have specific proposaU to submit, Mr 
Prothero would be glad to give them careful attention. 

I am. Sir, 

Your obedient servant, 

(Simed) A. D. HALL, Secretary. 

The Council have decided to ask Mr. Prothero to receive a 
Deputation on which the Earl of Northbrook, Mr. Davis Brown, 
Mr. Alfred Mansell, and Mr. Ernest Mathews were appointed to 
discuss the question. 

Dif esses of Aaiauds Aet of 1896. 

Having regard to the importance of protecting the live 
Stoc^L of this Country^ from the introduction of CSontagjkius 
diseases, the Council have forwarded to the Board of Agricul- 
ture the following Besolution, which was unanimously adfopted 
at their meeting on the 7th. November, 1917 : 

^^That the Board of Agriculture be asked to give an 
assurance that no proposal shall be brought forward for tiie 
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repeal of the Diseaees of Animals Act of 1896 until the Royal 
Agricultural Society and the Breed Societies interested have 
been consulted. 


Bactenolosical Problems. 

In order that Members of the Society may obtain advice 
on Bacteriological and other intricate questions connected with 
Dairying, the Society hae arranged with the Research Institute 
in Dicing, University College, Reading, to undertake the 
investigataon of such problems. 

Members wishing to take advantage of this privilege should 
communicate with THE DIRECTOR, RESEARCH INSTITUTE 
OF DAIRYING, BEADING. 

MaAala fbr Oattls Pathology. 

As the result of the competitive examination at the 
Royal Veterinary College for the Society's Medals for pro- 
ficiency in Cattle Pathology, including the diseases of Cattle, 
Sheep, and Pigs, the Silver Medal has been awarded to Mr. 
L. P. Pugh, of Pennard House, Sevenoaks, and the Bronze 
Medal to Mr. F. 0. Scott, of Womersley, Pontefract. 

^^gaoeii Victoria Gifti.** 

Thi Trustees of the Queen Victoria Gifts Fund have 
made a grant of £140 for the year 1917 to the Royal Agricultural 
Benevolent Institution to be distributed as fourteen grants of 
£l0 each to the five male candidates, five married couples, and 
four female candidates who polled the largest number of votes 
in their class, and who would not this year receive grants from 
any other fund in connection with the Royal Agricultural 
Benevolent Institution. 


Vfttionel Diploma in Agrioultnre. 

The Eighteenth Annual Examination for the National Diploma 
in Agriculture was held at the Leeds University from the 21st 
tb 25th April last, when eight candidates were successful in 
obtaining the Diploma. For list, see page 1()8. 


latioBal Diploma m Dairying. 

The Twenty-second Examination for the National Diploma 
in Dairying was held this year for En^ish students from Septem- 
ber 16tn to 20th, at the university College and British Dairy 
Institute, Reading; and for the Scottish students from Septem- 
ber 22nd to 28th. at the Dairy School for Scotland at Kilmarnock. 
Fourteen candidates were examined at the English Centre, of 
whom 9 were successful, and at the Scottish Centre 21 candidates 
were examined, of whom 10 passed. The names of the Diploma 
winners will be found on page 171. 


By order of the Council, 
THOMAS 


16, Bbdioxd Squakb, 

Lowdoh, W.0. 1 
7th*Nopemb0r, 1917 


McROW, 

Secretary^ 
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NATIONAL AGRICULTURAL EXAMINATION 

BOARD. 

I.— REPORT ON THE RESULTS 
OF THE EIGHTEENTH EXAMINATION FOR 
THE NATIONAL DIPLOMA IN AGRICULTURE, 

Held at Leeds, Apbil 21 to 25, 1917. 

1. The Eighteenth Examination for the National 

Diploma in Agriculture was, by the courtesy of the 
authorities, held at the Univendty of Leeds, from the 2lBt to 
the 25th April last. ^ 

2. The subjects of Examination were Practical Agricul- 
ture (two papers), Farm and Estate Engineering (including 
(a) Surveying, (b) Farm Buildings, (c) Machinery and Imple- 
ments), Agricultural Chemistry, Agricultural Botany, Agri- 
cultural Book-keeping, Agricultural Zoology, and Veterinary 
Science. Under the Regulations, the whole eight papers may 
be taken at one time, or a group of any three or four m one 
year and the remaining group of four or five in the year 
following Candidates taking the whole Examination in one 
year who fail in not more than two S' bjects are allowed to 
take those subjects alone in the succeeding year. Candidates 
failing in a single subject of a group are permitted to take that 
subject again in conjunction with the second group. 

3. Twenty-five candidates presented themselves, as com- 
pared with 35 last year. One candidate took the whole 
Examination, 9 who had previously passed in certain subjects 
appeared for the second portion, and the remaining candidates 
came up for a group of subjects. 

4 The following are the names of the 8 Diploma winners 
in alphabetical order : — 

Miohabl J. Fagan, Royal College of Science, Dublin 

W D D JABDINK, Harris Institute, Preston, Lancs 

David G Ironside, North of Bcotlaiul College of Agriculture, Aberdeen 

('HARLES A Kloppenbubg, Happer-Adams Agncultural College, Newport, 

William Middleton, North of Scotland Coll^ of Agriculture, Aberdeen 

Frederick Psaboe, Harris Institute, Preston, Lancs. 

Morgan Sheeht, Royal College of Science, Dublin . « , 

H W Tomlinson, Harpcr-Adams Agricultural College, Newport, Salop 

No. candidate on thia occasion reached the hononrs standard. 
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6. Of the 15 candidates appearing for a first group of 
subjects, the 9 whose names are given below succeeded in 
passing, and are therefore entitled to take the remaining 
subjects at a subsequent examination, when, if successful, they 
will be awarded the diploma : — 

Cathbeine E Aitkenhkad» West of Scotland Agricultural College, 
Glasgow. 

John Aemour, West of Scotland Agricultural College, Glasgow 
l^REDK C B Bobby, Hai pei -Adams Agucultural College, Newport, Salop 
O Chanck Cassbls, Harper- Adams Agricultural College, Newpoit, Salop. 
H W Miles, Harper- Adams Agiicultuial College, Newpoit Salop. 

Jambs C Mitchell, Haiper-Ad^ms Agruiiltuial College, Newport, Salop. 
L C Robinson Ilarpeiv Adams Ague ultuial Colltge, Newport, Salop 
R N. E SuNDKAM, West of Scotland Agricultural College, Glasgow 
G Lee Whyte, North of Scotland College of Agiicultuie, Abenle'en 

Three of the 6 unsuccessful candidates failed in a single 
subject, which, under the regulations, they will be entitled to 
take again next year in conjunction with the second group.^ 

6, The Reports of the Examiners in the different subjects 
are agipended : — 

Practical A(tKioulturb (First Paper, 300 Marks Secoiul Paper, 300 Marks ) 
Professor William Someiville, M A , DSc, Kd\Naul Ported, H Sc , and 
John Gilchrist. 

The papers were up to a fair average three, so far as agiiculture ih concerned, being 
qualified for Honours The question tnat produced the least satisfactory answers was 
that which de lit with the A^cultural Returns, a subject which though specifically 
mentioned in the byllabus, does not seem to bavn been dealt with by the teachers who 
piopared the candidates 

1 ARM AND Estate Engineering. (300 Marks) (a) Surveying an<{ (b) 
Farm Buildings, II Ntradiaii Gardiner, FBI (c) Machinery and 
Implements, I Wibborley, N D.A , N D D 

Surveying and Farm BuiJdUm —There were only eight candidates in these subjects, 
and with tw o exceptions the m ork was not of a high standard. I have again to draw 
attention to the inadequate knowledge of Ordnance Maps and to the need for more 
practK e in plotting ana the use of plotting scales 

Maehineiy and Implements —With the exception of two candidates the knowl^ge 
displayed, both in the oral and written examinations, was of a very low standard 
indeed, and cannot be described by any other term than that of ‘ catalogue 
knowledge knowledge which a candidate might acquire by reading a few 
manufacturers catalogues just prior to the examination 

Leaving out the question of examinations, the time baa now arrived, m my opinion, 
when every agnculturist should give the matter of farm machine^ and farm 
engineering the most senons attention For years the farm and the ‘ factoi7,’* mean- 
ing by the latter word all manufactures and textile industries, have been in direct 
compietition for the labour supply, a condition of aflMrs which the war has intensified. 
Alter the war it Is more than probable that this competition will be even greatc^r, and 
the solution from the standpoint of an agriculturist, is to adopt the factory method 
of using, wherever possible, every labour saving device of proved merit 

In my experience, both as a teacher of a^cniUural sciences, and as one wboee 
practical farming or^rations at the present time include over I (KM acres of til^e 
farming I have no bMitation in saying that a knowledge of agricnltural engineering 
has proved more valuable than any other branch of knowledge in connection with 
agriculture 


I To meet the cases of candidates who have passed a portion of (he examination, 
and who in consequence of their having Joined His Majesty s Forces, may be unable 
to present themselves for the remaining subjects the B^rd have agre^ to grantto 
su^ candidates an extension of one year in which to complete the examination. The 
Board will also be plea^ to consider applications for any further extensions of time 
that may be found necessary 
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I should again like to point ont that the award of marks m this ssotfon of the 
Examlnutlon is not made in such a manner as to impress a candidate with the 
importance of the subject. The section is divided into three sub-seotiOM : (a) Surveying, 
(b) Farm Buildings, (c) Machinery and Implements The marks are awarded in such a 
manner that 100 marks are obtainable in each sub-section, and if a candidate obtains a 
gross total of 150 marks for the whole section he or she obtains a pass. In praotica this 
means that a candidate may obtain a pass with a very meagre knowledge of section (e). 
A study of the marks awarded in toe recent Examination will show that by this 
arrangt'ment three out of the eight candidates failed absolutely in section (eX yet 
obtained n pass when the total marks for the whole section were aggregated 

I would respec tfully like to suggest to the Examining Board the desirability of so 
adjusting the marks awarded in the section that It would be possible for an examiner 
to fail a candidate who did not obtain pass marks in snoh an important part of the 
Examination as that concerned with Machinery and Implementa 

Aorioultural Chemistry (300 Marks) E J Russell, D.Sc,and Professor 
Edward Kmch, F I C , F.C P. 

Some of the candidates showed a lack of knowledge of fundamentid chemical 
principles and also a want of exactness in the use of terms of expression, eg, there 
was confusion between element ary nitrogen, combined nitrogen and ammonia ; t etween 
lime and (‘alcium carbonate ; and between phospborio pentoxide, phoephorio acid and 
phosphates (Generally the laboratory work seemed to have been well done, but in a 
row cases more elaborate processes were attempted than seem desirable il^he time 
allotted to this work, which time would be better given to fnndamental mailer, a 
candidate who hod gone through a long laboratory course thought that sulphate of 
ammonia should not he mixed with superphosphate of lime because loss of nitrogen 
would ensue. 

Agricultural Botany (300 Marks) Professor John Percival, M.A. 

The work of the candidates was of a moderate character only While the majority 
had a fair knowledge of grasses and farm seeds, few were properly a^uainted witn 
the botanical characters of common weeds, cereals, and root crops. 

Agricultural Book-keeping (200 Marks ) Alex. McCallnm, M.A , LL B. 

With few exceptions the papers in Book keeping were disappointing showing, as 
tjiey did, an evident went of ability to use the methods in deaatng with transactions 
put before them in a way to wh ch they had not been accustomed A thorough 
knowledge of the principles with a good deal of trainmg in the application of these in 
a wide variety of exercises ought to be possible of attainment for every student of the 
subject, and it is not unlikely that this requires more t' than is at present given to 
the subject at most institutions 

The general questions were not well answered. 

Agricultural Zoology. (2(X) Marks ) John Rennie, D Sc. 

On the \Klinle the results in this subject we^ti satisfactory, and nearly all the 
candidates did passably good work in both the written and the oral tests Most were 
able to identify readily a considerable number of field pests, parasites, Ac., but too 
many were weak in their knowledge of remedial and preventive treatment The 
practice of reproducing text book figures in the laboratory note books should be 
discouraged. 

Veterinary Science (200 Marks ) Professoi Sir John McFadyean, M B. 

With one or two exceptions the candidates possessed a satisfactory knowledge of 
the subject 

7. The thanks of the Board are again due to the authorities 
of the University of Leeds, for their liberality and courtesy in 
placing the Large Hall and other rooms of the University 
at the Board's disposal for the Examination ; and to the 
Examiners, for the care and attention they bestowed upon the 
written answers to the papers set, and upon the vtvd vtm 
examination, 

J. Marshall Dugdalb, Chairman. 
Thomas McRow, Secretary. 

16 Bedford Square, London, W.0.1. 

B(Uy, 1917 
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II.— REPORT ON THE RESULTS OF THE 
TWENTY-SECOND EXAMINATION FOR THE 
NATIONAL DIPLOMA IN DAIRYING, 1917. 

1. The Twenty-second Annual Examination for the National 
Diploma in the Science and Pmctice of Dairying took place in 
September, 1917. The Examination was held for English 
candidates at the University College and British Dairy Institute, 
Reading, from September 15 to 20 ; and for Scottish candi- 
dates at the Dairy School for Scotland at Kilmarnock, from 
September 22 to 28. 

2. Fourteen candidates presented themselves at the English 
Centre, and of these the following nine satisfied the Examiners, 
and have, therefore, been awarded the National Diploma in 
the Science and Practice of Dairying : — 

Eathlbkk Cabnlet, Midland Agricultural and Daily College Kingston, 
Derby 

Jackson, Lancs Oounty Council Dairy School Hutt tn Picston 
BsIib Elizabeth Jones, Lancs County Council Dan y s)kk) 1 Hutton, 
Preston, an<l University College and British Daily Institute, Heading 
Mabt Ceinwen Jones, University College and Bntish Dairy Institute, 
Heading 

Thomas Duncan Potteb, University College and Bntish Dairy Institute, 
Reading 

Mabt Louise Robebtb, Univeisity College of Wales, Abeiystwyth, and 
University College and British Dairy Institute, Heading 
Flobei^cb Robinson, Midland Agncultural and Dairy College, Kingston, 
Derby 

Phyllis Mabt Graham Tucker, University College and Bntish Dairy 
Institute Reading 

William Woodall, Midland Agncnltural and Dairy College, Kingston, 
Derby 

8. At the Scottish Centre, twenty-one candidates were 
examined, and of these the ten whose names and addresses 
are given below gained the Diploma ; — 

Bessie M S Armstrong, Bighouse, Melvich, Tbnrio 
Mart Bannattnb Ledaig, Benderloeb, Argyllshire 
Maroabbt I Fletcher, Westbury House, Westbury-sub-Mendip, Wells, 
Somerset 

Hope Cowan Hamilton, Bosiarden, Gleagamock, Ayrshire. 

Ormonde L. Kilgour, 72 Hamilton Place, Aberdeen 
Margaret M. Maoleod, 77 Kenneth Street, Stornoway 
Margaret Ellen Muneo, Tig^-na-Rotbaich Peare, StrathpeKer 
Catherine Vera Spbirs, 18, Tiewforth Terrace, Edioburgb 
Isabella K Will, Acrehead, Dumfries 
Helena G Williamson, Gordon Arms Hotel, Inverune 

Mr. J. P. Blackshaw, who conducted at both centres the 
Examinations in General Dairying, in Practical Butter-making, 
and in capacity for imparting instruction, reports that The 
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candidates presenting themselves at both the English and 
Scottish Centres satisfied me that they were earnest workers 
possessing a good share of natural ability. 

“ Their written and oral examination work was not satis- 
factory however. There was considerable evidence of in- 
complete preparation, and this, more than anything else, 
accounted for the somewhat high proportion of failures in this 
subject. 

“ The work accomplished by the candidates would seem to 
indicate that the existing provision for giving a higher training 
in dairying is not entirely satisfactory. 

“The impression conveyed throughout the Examination 
was that the teaching had been too greatly divorced from 
practical conditions, and that the candidates had not command 
of sufficient scientific and practical facts to enable to 

grapple with questions somewhat off the beaten track, yet 
capable of being satisfactorily answered by any one able to 
reason from scientific knowledge and genuine experience. 

“ Dairy -farming in this country htis now developed to such 
an extent as would seem to demand a better provision for 
higher training than at present exists, and in view of the 
importance of the industry in relation to the Food Supply, the 
subject seems to be one w.hich is deserving of prompt con- 
sideration.” 

The Examiner in Cheese-making, Mr. John Benson, 
reports that “Most of the candidates did exceedingly well in 
the practical work this year. The candidates at Kilmarnock 
were particularly good and made some very fine cheeses. 

“ The milk provided at Reading was in a forward stage of 
ripeness and tested to the utmost the skill of the candidates. 
In two or three cases the candidates were not quite equal to 
the task, but most of them made up the milk provided into 
cheese of very good quality. I am quite satisfied that generally 
the candidates had been well trained. 

“ In the written and oral examination the answers given 
were on the wh<A^ fairly good but not quite equal to those of 
recent years. Many were weak on the financial aspect of 
dairying and in the keeping of dairy accounts. The questions 
dealing directly with the manufacture of cheese were, however, 
answered in a very satisfactory manner, which assisted in 
raising the general average of marks obtained by candidates. 
Altogether the results were better than I had hoped for.” 

Dr. Tocher, the Examiner in Chemistry and Bacteriology, 
reports that “This year be examined fourteen candidates 
in Chemistry and ^teriology at the Beading Centre. Of 
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this number four wrote good paporb and made an excellent 
appearance at the viva voce examination. The knowledge 
exhibited by six of the candidates was sufficiently above the 
minimum requirements to be classed as belonging to the fair 
standard. The answers to questions bearing on dairy bacterio- 
logy were clear and precise. Candidates weie not so well 
prepared in general bacteriology and chemistry. 

“Twenty candidates were examined at the Kilmarnock 
Centre. Of these, three had a very full knowledge of bacterio- 
logy and chemistry as applied to dairying ; six attained the 
“ fair ’* standard ; while nine were able to secure marks placing 
them in the category of those who manage to meet the minimum 
requirements of the examination. The answers to written 
questions were not so full nor so good as the answers given by 
candidates at the Reading Centre. The proficiency shown at 
the oral examinations was practically of the same degree at 
both centres. 

“ The majority of the candidates showed a lack of pre- 
paredness in their answers to questions in elementar} chemistry. 
A sound knowledge, however, of the applications of bacterio- 
logy and chemistry to dairying operations was general among 
the great majority of the candidates. Over the whole examina- 
tion 21 per cent, of the candidates could be classed according 
to their degree of proficiency as good ; 35 per cent, as fair ; 
32 per cent, as passable ; while 12 per cent, were below the 
pass standard.*^ 


J. Marshall Dugdale, 

Chairman. 


16 Bedford Square, Loudon W C 
Octobei, 1917 
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ANNUAL REPORT FOR 1917 OF 
THE PRINCIPAL OF 
THE ROYAL VETERINARY COLLEGE. 

Anthrax. 


Thb following Table shows, with regard to this disease, the 
number of confirmed outbreaks and of animals attacked during 


each of the last seven years : — 


Yefur 

Outbreaks 

Animals attacked 

1911 

907 

1,120 

1912 

743 

840 

1913 

594 

652 

1914 

722 

79m 

1916 

675 

6fS 

1916 

571 

687 

1917 

421 

480 

As will be seen 

from the Table, the 

number of outbreaks 


confirmed during the past year is substantially smaller than 
the number for the preceding year, and less than half the 
number confirmed in 1911. One has indeed to go ^k for 
about twenty years to find a year in which the reported or 
confirmed outbreaks were so few. It must be noted, however, 
that it is impossible to measure the incidence of the disease by 
comparison of the annual number outbreaks since the 
disease was first scheduled, owing to the fact that since 1st 
January, 1911, when the present Anthrax Order came into 
operation, the only outbreaks whigh appear in the ofBcial 
returns are cmfinned outbreaks, whereas for the years between 
1887 and 1910 inclusive the outbreaks given were repwrUd 
outbreaks. In this earlier period the Bo9Lrd of Agriculture 
accepted as correct any case of anthrax diagnosed and reported 
as such by a Veterinary Inspector of the Local Authority, and 
it is unquestionable that in a large proportion of eases the 
diagnosis was erroneous. Since 1911 a reported outbreak does 
not figure in the returns unless the provisional diagnosis made 
by the local veterinary inspector has been confirmed by 
microscopic examination, supplemented, when necessary, by 
experimental inoculation carried out by experts in the Board's 
Veterinary Laboratory. The introduction of this method of 
diagnosis caused the outbreaks to drop from 1496 in 1910 to 
908 in tile following year. How very necessary this alteration 
was may be inferred from the fact mentioned in the Report of 
the Boat's Chief Veterinary Officer that in 1916 reports were 
received of no fewer than 2,567 suspected outbreaks, of which 
only 560 were conflimed. 
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Another droumstance which makes the statistics with 
regard to outbreaks unreliable as a guide to the incidence of 
the disease since 1887, is that in all probability the obligation 
of owners to notify suspected cases was more frequently 
ignored in the earlier years than it is now. It is scarcely open 
to doubt that this is the explanation of the fact that during the 
first six years after the disease was made notifiable the annual 
outbreaks never reached 300. But, however that may be, the 
fact remains that except for the period embraced in the 
preceding Table a comparison of one year with another would 
be useless. Fortunately ^his period is already sufficiently long 
to show what one may expect from the continued operation of 
the measures now enforced in dealing with outbreaks. The 
returns for this period, and especially for the last three years, 
indicate that the disease is, so to speak, well in hand, but also 
that there is no prospect of its complete eradication. 

As has been pointed out in previous annual reports, anthrax 
occupies a peculiar position among the scheduled contagious 
diseases’, in that it falls far behind the others in respect of its 
tendency to spread by simple contact. On this account it is 
easy to devise measures to bring outbreaks to an end, provided 
notification of the fii^st case is promptly given • and that the 
existing Order is generally effectual in that regard is shown by 
the fact that in no year included in the Table did the average 
number of animals which contracted the disease in an outbreak 
reach two. 

The measures now enforced also appear to be generally 
successful in bringing about the actual eradication of the 
disease at the place where it is diagnosed, though that fact is 
not deducible from the published returns. It emerges very 
clearly, however, from the information collected by the Board 
of Agriculture, and published in the chief Veterinary Officer’s 
reports, which shows that in more than 70 per cent, of the 
outbreaks in 1916 there was no history of a previous outbreak 
on the same farm or premises. 

It has previously been suggested in annual reports that 
the disease is mainly kept up by means of anthrax spores 
present in hides, artificial manures, an4 feeding stuffs, imported 
from countries in which anthrax is a"^ common disease. For 
the most part contagion in the ordinary sense of the word 
appears to have very little to do with the occurrence of the 
disease in this country. It is probable that the smaller number 
of outbreaks during the past year is the direct result of the 
reduction in the amounts of the imported materials mentioned 
above. Indeed, it may be said that the war is providing a test 
which will show whether the view that the majority of the cases 
of anthrax in this, country are exotic in origin is correct or not. 
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It would be a great mistake, however, to overlook the fact 
that neglect of the proper precautions in dealing with a case of 
anthrax may permit the disease to establish itself more or less 
firmly on the place, with the result that, without the intro- 
duction of any fresh virus from an outside source, other 
outbreaks may occur at intervals, even for a good many years. 
It is this possibility which makes it incumbent upon the owner 
of a suspected case of anthrax to give the earliest possible 
notice to the local authority. 

Olandbrs. 

The following Table shows the incidence of this disease 
daring the last seven years : — 


Year 

Outbreaks 

Animals attfu*kAd 

1911 

209 

604 

1912 

172 

315 

1913 

162 

447 

1914 

97 

286 

1916 

60 

87 

1916 

47 

117 

1917 

24 

62 


The figures for the past year must be regarded as very 
satisfactory, since they show that the reduction in the number 
of outbreaks and of animals attacked, which suffered a check 
in the previous year, has been resumed. The present position 
with regard to glanders is indeed far more gratifying than 
would appear from the Table, for the most rapid reduction 
in the numlier of outbreaks occurred in the period preceding 
the one for which the figures have been given. As late as 
1904 the annual outbreaks were 1,529, with 2,658 animals 
attacked, and throughout the period 1900-1906 they were 
always over 1,000. The present Glanders Order came into 
force in 1908, and during the following year they fell to 533. 

The efficacy of this Order depends upon the fact that it 
indirectly compels the owner of a horse in which glanders has 
been detected to allow all the apparently healthy horses in the 
same stable to be subjected to the mallein test, and obliges 
the local authority to slaughter the reacting animals and to 
compensate the owner. 

Having regard to the large number of horses in this 
country, it may be said that glanders has now been reduced 
to a position which deprives it of any economic importance, 
and it may reasonably hoped that it will, before many years, 
be finally stamped out.'^ It must be recognised, however, that 
circumstances arising out of the war may help to keep the 
disease alive. The figures which have been given for the past 
year do not include cases of glanders which have occurred 
among Army horses, and it is well known that many such 
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cases have been detected among imported animals since the 
war began. Although very vigorous measures are employed 
to deal with the disease in the Army, the occurrence of such 
cases involves some risk that it may be spread to the general 
equine stock of the .country. In view of this danger, the 
reduction in the number. of outbreaks during the past year 
becomes still more gratifying. But the chief danger in this 
connection will arise after the war, when large numbers of 
Army horses will be brought back to this country. In earlier 
times a great extension of the disease from this cause would 
have been inevitable, but with adequate precautions, of which 
careful testing of returned horses with mallein will be the 
most important, it may confidently be expected that such a 
result will be averted. 


Sheep Scab. 

The following Table shows the number of reported out- 
breaks for the past seven years : — 


Year 

OutbreakM 

1911 

484 

1912 

301 

1913 

286 

1914 

226 

1916 

267 

1916 

427 

1917 

643 


The figures for the past year, and indeed for the whole 
period included in the Table, are unsatisfactory and disap- 
pointing, not because of the small increase in outbreaks, but 
because they indicate failure of the measures which pre- 
sumably were intended to give the country complete freedom 
from the disease. In fairness to these measures it ought to be 
remembered that between 1870 and 1904 the annual outbreaks 
were never under one thousand, and in some years over three 
thousand ; and it must be admitted that the present position 
is therefore very good as compared with the state of affairs up 
to a dozen years ago. But fiock-owners who have now for 
many years patiently submitted to the trouble and incon- 
venience of the sheep-dipping orders, in the expectation that 
they would eventually bring about the'*complete eradication of 
the disease, cannot be expected to be content with results that 
hold out no such promise. In previous annual reports it has 
been pointed out that the final eradication of the disease might 
not be obtainable with the measures that were conspicuously 
successful in reducing the number of outbreaks below the high 
level of the years prior to 1904, since the stamping out of the 
disease on the ilarge sheep farms in Wales, the northern 
counties of England, and the Highlands of Scotland would 
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preneni special difficulties. But it cannot be admitted that 
these difficulties are insuperable, or that the disease could not 
b^ stamped out except by measures that would be intolerable 
to sheep owners or impossible because of their cost. 

SWINB FBVIBR. 

The following Table shows the number of confirmed 
outbreaks of this disease during the past six years : — 


Year 

Outbreaks 

1912 

2,920 

1913 

.>,573 

1914 

1,366 

1915 

3 994 

1916 

4,331 

1917 

2.104 


The great reduction in the number of outbreaks which 
occurred during the past year must be considered very 
satisfactory. It is, indeed, far more satisfactory than might 
appear from the above figures, inasmuch as it has been 
achieved at a greatly reduced cost to the country, and in 
spite of some relaxation in the restrictions on the movement 
of pigs, which apart from the loss which they entail, have 
q^lways been a great source of worry to owners. The subject 
is further dealt with at another part of this Volume (p. 34). 

Contagious abortion in Cows. 

Since this disease was dealt with in a special article 
(Journal R.A.S.E., Vol. 74, page 89) a good deal of experience 
has been gained in connection with the treatment of outbreaks, 
and it appears to be advisable to summarise it here. 

Diagnosis , — In the final report of the Departmental 
Committee, which was published in 1910, it was stated that if 
contagious abortion were dealt with under an Order of the Board 
of Agriculture and Fisheries, the difficulty of diagnosis would 
probably not be greater than in the case of some of the 
diseases already dealt with under the Diseases of Animals Acts. 
It may now be stated with confidence that in none of what are 
commonly termed the scheduled contagious diseases of anhnals 
can a diagnosis on the live subject ^ made with the same 
certainty as in contagious bovine abortion. 

During the past six years over seven thousand samples of 
blood from cows that had aborted, or from cattle suspected 
ot being affected with the disease, have been submitted to the 
agglutination test in the Research Laboratory at the College, and 
the opinion expressed in the preceding sentence is based on this 
experience. 
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It zoay^ however, be advisable to state more precisely than 
by comparison with other diseases what is the margin of 
error when the diagnosis in a suspected case of contagions 
abortion is based on the result of an agglutination test. The 
error, obviously, may be in either of two directions : (1) inter- 
pretation of the result may condemn a healthy animal, or (2) 
it may exonerate a diseased one. As regards the first of these, 
it may without exaggeration be said that the test is free 
from error, or at least that the errors are so few as to be 
negligible in practice. In other words, when the blood serum 
of a suspected cow or other bovine animal causes distinct 
agglutination of abortion bacilli in a dilution of 1 in 50 the 
animal in question has been infected with contagious abortion. 

On the other hand, the absence of any agglutinating effect 
cannot be accepted as conclusive proof of freedom from the 
disease, and although the possibility of errors in this direction 
has been established by actual experience in carrying out tests, 
it was foreseen and pointed out some years ago. The possibility 
arisen from the fact that in this, as in all other contagious 
diseasql, a certain time must elapse after actual infection before 
an animal can be expected to exhibit any characteristic symptom 
or react to any test which is distinctive for the disease in 
question. As is well known, the tuberculin and mallein tests 
are liable to errors of this kind. 

On the ground of certain experiments it was until lately 
assumed that the outside period after actual infection during 
which an animal might fail to react to the agglutination test 
was about six weeks, and that it usually ^d not exceed a 
month Furthermore, it was assumed that actual abortion 
probably never occurred during this period, and therefore that 
the negative result of an agglutination test applied immediately 
after abortion warranted the conclusion that the abortion had 
been accidental, or at least not of the ordinary contagious kind. 
As the result of experience these opinions must be revised, and 
it must be admitted that the disease may cause abortion before 
the non-reacting period is ended. 

It would occupy too much space to set out in detail the 
history of the cases which led to this conclusion, but it may be 
stated briefly that in a very few cases flpcow has failed to react 
immediately after abortion, but has reacted a month later. It 
is probable that the errors which would be committed by 
regarding non-reaction to the test carried out immediately after 
abi^ion as proof that the case was not one of contagious abortion 
would be less than one ^r cent 

Mothods of infection . — For many years infection per 
vaginam was generkliy i^^purded as the most common, but since 
the publication of the re^>rt of the Departmental Committee 
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opinion has inclined to the view that in the great majority of 
cases the infective material enters the body by the mouth. 
Experience gained in carrying out repeated tests of the same 
animals throughout the year has strengthened this view, since 
it has shown that the disease may spread readily among 
animals at pasture, where direct infection of the genital organs 
from contaminated ground cannot be common. 

It is true that this does not disprove the opinion that the 
bull is largely responsible for the spread of the disease, but 
that view has also been contradicted by evidence discovered in 
carrying out agglutination tests in infected herds. Such 
evidence was obtained by ascertaining the last date of service of 
cows which began to react during the course of repeated 
monthly tests. If the disease were frequently transmitted 
either directly or indirectly by the bull, one would qjjpect to 
find that such first reactions generally occur within a month or 
two after the last service. Such, however, was not found to be 
the case, the first reactions occurring at all intervals after 
service, up to near full term. In accepting such late reactions 
as evidence disproving infection by the bull, it is assumed that 
what has been called the non-reacting period is generally under 
two months — a conclusion which appears to be fully justified 
by all the evidence at present existing. 

« But evidence of another kind has tended to discredit 
the opinion that the bull plays an important part in the in- 
fection of cows and heifers. In a number of cases a general 
test of the herd has disclosed the fact that one or more of the 
bulls had contracted the disease, and of course in such cases the 
owner has always been advised to discontinue the use of the 
infected bull, or to use him only for the service of cows 
known to be infected. Fortunately, however, in one instance 
such a bull was used for the service of healthy cows, and 
subsequent testing enabled one to discover what proportion of 
these became infected. 

This bull was first tested in May, 1913, and the result then 
indicated that he was not affected with contagious abortion. 
He was next tested on November 7, 1913, and the reaction 
to the test was quite as strong as it usually is in an infected 
cow that has just aborted. He was tested on various occasions 
for two years afterwards, and always reacted without any 
falling off in the agglutinating power of his blood. It was 
afterwards ascertain^ that during the twelve months following 
November 7, 1913, when he was first found to be infected, he 
served nineteen cows. Of these, seventeen became pregnant, 
carried their calves to full term, and were found to be free 
from abortion by an agglutination test carried out subsequent 
to parturition. Of the two remaining cows, one was served 
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in June, 1914, and aborted and reacted in October, 1914. The 
exact date of service of the remaining cow was not known, 
but it must have been in October, 3914, as she calved 
apparently at full term on July 10, 1915. She reacted for 
the first time in May, 191.5. 

Although two of the cows served by this bull during 
the period mentioned became infected, it does not at all follow 
that the disease was contracted at the time of service. In fact, 
the probabilities are strongly against that view, for half-yearly 
tests of the whole herd showed that during the same period a 
large number of cows served by healthy, non-reacting bulls 
became infected. 

It is not maintained that the facts which have been stated 
above prove that an infected bull cannot transmit the disease 
in the act of service, but meanwhile they stand as valuable 
evidence in favour of the view that any such risk is very 
small, and there has not been published any other evidence 
of equal value pointing in the opposite direction. 

The facts do not prove anything with regard to the possible 
tran8mi|Bion of the disease by a bull which with only a short 
interval serves first a diseased and then a healthy cow. That 
the disease is sometimes transmitted in that way is highly 
probable, and it need hardly be said that the common use of 
a bull for healthy and diseased cows should always be 
avoided. 

Different Methods of Dealing with the Distaee . — Three 
courses are open to an owner who discovers that a case of 
contagions abortion has occurred in his herd : — 

(1) He may decide to sell or isolate the cow that has 
aborted, to disinfect the premises if the abortion has occurred 
in a house, and perhaps to carry out frequent disinfection of 
the hind quarters and genital passages of all the cows in the 
herd, according to the plan recommended by the late Professor 
Nocai’d. 

(2) He may have the whole of his breeding animals tested 
by the agglutination test, and endeavour to eradicate the disease 
by isolating or selling for slaughter all the animals that react. 

(3) He may decide to have the whole of his cowi^ and 
heifers vaccinated against the disease. 

(1) The first of these methods of dealing with the disease is 
foredoomed to failure. In all circumstances it is, of course, 
desirable that a cow which has aborted from contagious abortion 
should be put out of the herd temporarily or permanently, and 
it is also right to disinfect the place where a cow has aborted 
or has stood after abortion. Such precautions, however, will 
never succeed in stamping out the disease, except in the very 
rare case in which the cow that imports the disease into the 
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herd herself aborts before it has spread from her to other 
animals. In nearly all cases the method fails, because before 
the first cow aborts others have become infected. In this 
connection it is of the greatest importance to remember that, 
unless an agglutination test is carried out, the cow which 
brought the disease to the herd may never become an object of 
suspicion because she carries her calf to full term in spite of the 
fact that she was infected and capable of passing the infection 
on to previously healthy cows. It follows that the removal of 
the cows that have actually aborted in most cases still leaves 
other infected cows in the herd, and when several cases have 
already aborted before any precautions are taken that result is 
a dead certainty. 

With regard to the attempt to control the disease by applying 
disinfectants to the healthy cows, it need only be saidhihat it is 
probably of no value whatever, and that it involves a useless 
irritation of the animals. 

(2) The second method of dealing with the disease is almost 
exactly analogous to the one which has now for a good many 
years been employed in freeing herds from tnberculosis. 
Fortunatel}’, however, the problem presents less difficulty in 
the case of contagious abortion. The principle in both cases is 
to rely upon a diagnostic test to show what animals have already 
contracted the disease, and to remove these from the herd. 

The immediate adoption of this method of dealing with the 
disease cannot be recommended in every case. Thus, it may 
immediately be put aside in outbreaks that have already been 
running for some considerable time. If, for example, cases of 
abortion have been occurring at intervals for a year or more it 
may be accepted as almost certain that the disease has spread to 
a large proportion of the cows, and that its eradication by testing 
and isolation will be impracticable owing to lack of the necessary 
premises, and also, in the case of valuable pedigree stocks, im- 
possible owing to the great sacrifice which the sale of animals 
for butchers* purposes would involve. It is also in general an 
impracticable method in purely milking herds, in which num- 
bers of cows are always being sold and replaced by new 
purchases. 

There is no doubt, however, that in other herds and in other 
circumstances this is the method that owners should be advised 
to adopt. There is now experience to show that by proceeding 
in this way outbreaks can be stamped out more quickly and 
^ith less loss than*"by any other means. It cannot be too 
strongly emphasised that if the first case of abortion in every 
previously healthy herd wm regarded seriously, and not passed 
over as being the result of some accident, contagious abortimi 
would soon cease to be a serious disease. In every such case an 
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agglntination test should be employed to show whether the cow 
in question has been infected with contagious abortion or not. 
If not, no precautions are necessary in connection with the 
animal, and the owner^s mind is immediately set at rest. If, on 
the other hand, the test shows that the abortion has been of the 
contagious kind, it is desirable to carry out without delay a 
general test of the whole herd. In fortunate ciises this may 
show that not more than one or two of the other cows are 
already infected. Even when a larger proportion is found to 
be diseased in a valuable herd it will obviously be worth while 
to make a considerable initial sacrifice to obtain immediate 
freedom from the disease, or to go to considerable expense in 
maintaining the reacting animals in complete isolation for a 
time with the same object. 

If, however, the preliminary general test of the whole herd 
shows that a very large proportion of its members are already 
infected, it is probably not worth while to attempt to deal with 
the dise^ise by this method, and it may be better to adopt 
immediately the third method. 

(3) It is very important that owners should realise exactly 
what is the nature of the so-called “ vaccination ’’ of cattle 
against contagious abortion. The term “ vaccination ” is gene- 
rally restricted to operations in which one endeavours to confer 
immunity against a particular disease by inoculating animals 
with wbat is termed a modified virus, that is to say, by intro- 
ducing into their bodies the actual bacterium or cause of the 
disease after it has by some means or other been to a large 
extent robbed of its natural virulence. In vaccination against 
contagious abortion what is employed is an artificial culture of 
the unmodified abortion bacilli — the bacilli which, if given by 
the mouth or injected into the genital passages, would be very 
likely to cause abortion, and which would be certain to do so if 
injected in any considerable numbers into the blood. The 
abortion bacillus occupies a rather remarkable position among 
the disease-producing organisms, in that it seems scarcely able 
to produce any disturbance of the general health, even in preg- 
nant cows ; and when introduced into the bodies of non-pregnant 
animals appears to have no effect whateyer, in spite of th€f fact 
that actual infection results, as can be proved by carrying out 
the agglutination test a short time afterwards. The id^ which 
underlies the method of vaccination against abortion is that if 
cows while non-pregnant are inoculated with a large dose of 
abortion bacilli under the skin they will become infected but 
recover in a few months, and thereby have acquired a valuable 
degree of immunity against the disease. 

The method is troublesome to carry out because the 
lHooulation cannot be practised on cows or heifers that are 
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already in-calf, and also because it is not safe to put inoculated 
cows or heifers to the bull in a shorter period than two or three 
months after inoculation. Apart from these objections, it must 
be said that this method of dealing with the disease is not one 
that can be lightly advised in the case of valuable pedigree 
herds. Since, in spite of its name, the method is really one of 
intentional infection with the disease which is termed con- 
tagious abortion, it would be madness to employ it in a healthy 
herd. Even in a herd already infected it should not be adopted 
unless the previously described method of eliminating the 
disease appears to be impracticable. 

A further objection to inoculation is that for two or three 
years afterwards the herd must be regarded as an infected one, 
and an owner could liardly with a clear conscience sell an 
animal from it without disclosing the facts. It mull also be 
noted that, although it is not necessary to inoculate cows 
a second time, it is absolutely necessary to inoculate any 
heifers or other cows that are to be brought into the herd 
during the following year, and perhaps even during the second 
year. 

It can hardly be said that there has yet been provided 
sufficient evidence to show to what extent this method is 
successful in reducing the number of cases of abortion, or how 
long it may take to eradicate the disease from a herd. The 
figures which have already been published, however, would 
appear to prove that it is much better to adopt this method 
than to allow the disease to run its course, or to rely upon 
disinfection and the selling of cows that have aborted to check 
the disease. 

It is very natural that in connection with the subject of 
contagious abortion methods of cure or eradication attract most 
attention, especially since there is no denying that a very large 
proportion of the herds in the country are already infected. 
It may, however, be reasonably hoped that the great majority 
of herds, and especially of the valuable pedigree herds, are still 
free from the disease, and for the owners of all such herds the 
question of the greatest importance obviously is how to keep 
their animals healthy. Fortunately the question how this can 
be effected is one to which a very precise answer can be given. 
It is that the introduction of the disease into a healthy herd can 
only be prevented by taking steps to ensure that any newly 
purchased animal is free from the disease. When the purchaser 
lias information satisfying him that the herd from which the 
newly purchased animal comes is free from contagious abortion 
there is, of course, no need to seek for other evidence. But in 
all other circumstances the animal should not be admitted to 
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the herd until a test of its blood has indicated that it is free 
from contagious abortion. If this were adopted as a rule a 
great check on the further spread of the disease would be 
imposed. Without this precaution every new purchase involves 
a very serious risk to the owner of a healthy herd. 

The next best thing to adopting such a practice is to regard 
any case of abortion which occurs in a previously healthy herd 
as one of contagious abortion until the contrary has been 
proved by a test of the animal’s blood. 

Abortion in Mares and Joint-ill in Foals. 

Although the pressing importance of researches regarding 
these two diseases has been recognised for some years, yet, 
owing to the amount and character of the research work 
already on hand at the Royal Veterinary College, it was not 
possible to undertake any serious investigation regarding 
them until October, 1916. 

Towards the end of the previous foaling season an 
opportunity to make a post-mortem examination in the case of 
a few fqijls that had been prematurely born was afforded, and 
the infoirmation thus obtained suggested that in this country 
abortion in mares, if not also joint-ill in foals, was caused by a 
small bacillus which had on a number of occasions within 
recent years been recognised to be the cause of contagious 
abortion in the United States of America, Canada, and some 
European countries. 

A preliminary report regarding these investigations has 
already been published,^ but in the meantime it appears to 
be desirable to give here a summary of the results which have 
been obtained, especially as it is earnestly desired to bring the 
facts to the notice of breeders before next foaling season. 

The observations which have already been made leave no 
doubt that in this country the common cause of abortion in 
mares, and possibly the exclusive cause of what may be termed 
outbreaks of abortion in these animals, is the micro-organism 
referred to above. This organism is a small bacillus not 
distinguishable from a number of other bacteria by what are 
commonly termed morphological characters, that is to say, by 
size or shape. Fortunately, however, jjt has some very ‘dis- 
tinctive cultural characters, by which, according to present 
knowledge, it can be identified with little risk of error. 

^ I " This organism is not only the common cause of abortion, 
but apparently also the almost exclusive cause of joint-ill 
in foals. It appears to be always more or less abundantly 

* “ Contagions Abortion in Mares and Jomt-ill in foals,” by Sir John 
MeFadyean and Capt. J. T. Edwards. Journal of Comparattvo Pathology and 
T^apautiei^ Part lY., 1917, p 8fl 
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present in the bodies of aborted foetuses, and it has been found 
not only in the intestine and other internal organs, but also m 
the joint cavities of foals that have been carried to nearly full 
term. Moreover, in ail the cases of joint-ill wbicii it has bo^n 
possible to examine post mortem the same organism has been 
-found in the diseased joints, and in other lesions in the lungs 
and mesenteric glands, and in every case examined save two 
the organism in the joints was unaccompanied by any other. 
The frequency with which this organism is present in a 
state of purity in the diseased joints furnishes very strong 
evidence that it is the actual cause of the disease, and what has 
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been observed with regard to its pathogenic properties when 
artificially cultivated and injected into horses leaves no doubt 
that it is responsible for the actual joint disease. Even arnall 
doses of an artificial culture of the bacillus when injected 
under the skin of an adult horse cause intense inflammation 
and swelling, and when introduced into the blood stream 
serious illness ■and even death may result. 

As soon as the investigations had led to the conclusion that 
this particular organism was actually the cause of both con** 
tagious abortion and joint-ill it was resolved to concentrato 
efforts on an endeavour to obtain a protective serum for the 
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treatment ojr prevention of cases of joint-ill during the 
ensaing foaling season. It may here be said that so-called 
anti-joint-ill seram has been manufactured and sold for use, 
both in this country and in the United States, during recent 
years, but it is well known that such serum was prepared from 
streptococci, on the improved assumption that organisms of 
that class were the usual cause both of abortion in mares 
and of joint-ill in foals. The employment of serum of that 
kind must now be discarded, as no serum can be expected to 
be of any real value for the cure or prevention of an^ disease 
unless it is prepared by the use of the specific organism which 
is the cause of the disease in question. 

Unfortunately, owing to the intense virulence of the bacillus 
of joint-ill for horses, the speedy manufacture of an anti-serum 
was found to be attended with great difficulty, and a number of 
the horses which were first used died at an early stage in the 
attempt to immunise them. In a few cases, however, the pro- 
cess of hyper-immunising was successfully carried through, and 
sufficient serum for the treatment of over 500 foals was ready 
for use dt^ting the period March to June last. This serum was 
supplied gratis, either direct to owners or to veterinary surgeons 
who were willing to accept it on condition that full information 
regarding the results of its Qse Wm t|’^ly furnished Another 
condition attached to the giving away cf the serum was that foals 
receiving the serum were not to be treated in any other way. 

It is much to be regretted that in a good many cases those 
who received the serum and used it failed to send information 
of any value as to the results obtained, but in over 200 cases the 
particulars asked for were eventually supplied. 

The number of foals affected before they were treated with 
this serum was 192, and of these 111 died, and 81 made a 
good recovery. These figures may not appear to be very 
satisfactory, but in fact the results of the serum treatment 
were considered good by nearly all the veterinary surgeons 
who used it. In judging of the value of the serum, it has to 
be remembered that joint-ill in foals is a disease which under 
all methods of treatment hitherto tried has had a very high 
mortality. It has also to be remembered that probably in n^pst 
cases the foals are actually born infected, and that at birth their 
joints and bodies have, so to speak, been so overrun by the 
bacilli which are the cause of the disease that any remedy, 
and certainly any other remedy than the appropriate anti- 
serum, is almost hopeless. 

At present the b^t available stand^d by which to judge 
the value of any new treatment of joint-ill is the past experience 
of veterinary surgeons in the use of other remedies, and, judged 
by this standard, the new serum appears to be promising. 
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It was naturally desired to use the limited amount of serum 
available mainly for the treatment of actually diseased foals, 
but in a number of instances it was allowed to be used 
immediately after birth, as a preventive, on foals that appeared 
to be healthy. The reported results of this preventive treat- 
ment were very satisfactory, but the total number of foals 
treated in that way was too small to warrant any firm con- 
clusion. 

Arrangements have been made with a view to providing a 
much larger supply of serum for next foaling season, and, as 
before, this will be supplied without charge to veterinary 
surgeons who will undertake to keep a careful record, and 
eventually furnish reports regarding the result of the treatment 
in each case 

In the meantime, members of the Society who hilUe cases of 
abortion in mares should communicate with the Principal of the 
College, remembering that, according to the existing evidence, 
abortion in these animals and attacks of joint-ill in foals are, 
broadly speaking, the same disease, and that precautions taken 
in a stud when the first case of abortion occurs may not only 
prevent further cases of the same kind, but also obviate losses 
from joint-ill in the foals that are carried to full term. 

John McFadyban. 


Royal Veterinaij Collejre, N W.l. 


ANNUAL REPORT FOR 1917 OF THE 
CONSULTING CHEMIST. 

Another year has brought about no improvement in the 
conditions which have rendered the work of the Chemical 
Department one of so much difficulty and concern. Indeed, 
these difficulties have been intensified, rather than otherwise, 
by the shortening of supplies of fertilisers and feeding stuflFs, 
the greatly increased prices of the same, and, more recently, 
through the intervention of Government in respect of supply 
and prices. 

There is cause for satisfaction, accordingly, that, notwith- 
standing these drawbacks, the number of samples sent by 
members to the Society’s laboratory shows an increase of about 
fifty over those sent in 191 G, thus coming back to the figures 
of 1915 (300), the actual number being 311. No Country 
Show of the Society having been held in 1917, there were no 
samples of milk or of cider and perry analysed in this 
connection. 
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The detailed list is given at the close of this report, the 
most striking feature being the increase in the samples 
of sulphate of ammonia analysed, and also of soils. The 
increase in the first-named was due, no doubt, to the 
Government regulation of the supply and price of sulphate of 
ammonia, which, throughout the year, has been practically the 
one nitrogenous manure readily available ; while the breaking 
up of grass land to arable, and the very proper desire to increase 
the corn production of the country, have led to more inquiry 
than usual as to the capabilities of land and how to improve 
these. 

The rise in prices, both of fertilisers and feeding stuffs, 
which was noted in last year’s report, has been intensified, and 
the scarcity of supplies, due to shortage of shipping facilities 
and submarine risks, has been very severely felt. The 
Government came to see that it was no use urging the farmer 
to produce more corn if the latter could not get the manure 
needed for his crops, and so, after a time, they saw the wisdom 
of releasing a certain proportion of the sulphuric acid (oil of 
vitrioiy that had been commandeered for munition purposes, 
and allowed the manufacturers of artificial manures to use it 
more freely. The fact, however, that we in this country are 
entirely dependent on foreign countries for the supply of 
phosphatic rock (which is the base of superphosphate), made it 
very difficult to procure the raw material, and the supply of 
this has, in turn, been taken over and regulated by Government. 
The same has been done with sulphate of ammonia — a product 
obtained from gas works, shale works, coke ovens, &c. — and the 
price at which it is sold to the farmer has also been fixed. 
Still later, oil cakes and certain other feeding materials have 
been similarly controlled, and the prices fixed. 

The consequence has been to limit greatly the class of 
materials which the farmer has to draw upon, and it 
may be broadly said that, in the way of fertilisers, purchases 
have been in the main confined to superphosphate and basic 
slag among phosphatic fertilisers, and to sulphate of ammonia 
among nitrogenous ones. The rivalry between sulphate of 
ammonia and nitrate of soda has, for the time, disappeared, 
and cyanamide and nitrate of lime'^'are but little heard of. 
Refuse materials, lime, shoddy, wool-waste, &c., continue, 
however, to be used for special purposes. 

The efforts put forward to induce superphosphate makers to 
utilise the nitre-cake ” obtained as a waste product in nitric 
acid manufacture, as a means of supplementing the limited 
supply of oil of vitriol (nitre cake itself containing some 30 per 
cent, or so of free sulphuric acid), have been in no way 
successful. The mechi^cal difficulties encountered in the 
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manufacture have been bard to get over, and the production of 
a low-class superphosphate— or ‘‘war-time suj^rphosphate 
has now been practically abandoned. For basic slag there has 
been an unprecedented demand, and the supplies have fallen 
far below the requirements. On this account the question of 
making use of slags produced by the “open-hearth” process 
has been revived, and, seeing that the main factor against the 
utilisation of these slags consists in their not showing a “ high 
solubility ” under the “ citric acid test,” there is every reason 
for justifying such action. As I have frequently pointed out, 
the “citric acid test” is one “imported from Germany,” and 
has been exploited for commercial reasons mainly, but without 
carrying with it that correspondence in actual field results 
which it should have established if it is to figure as the real 
test of relative value. ^ 

Bones have been both scarce and very dear, and Peruvian 
guano, fish and meat guanos, &c., are only occasionally met 
with now. 

For lime, and materials containing it, there has been an 
increased demand, and probably because of the need of paying 
more attention to the improvement of land. Few practices of 
the older times were so beneficial as that of liming, and, 
unquestionably, the land of the country has in many parts 
suffered greatly from the abandonment of this good practice. 

The search for materials supplying potash has continued, 
and a somewhat hopeful source has been discovered in the 
“ fine dust ” or deposit that accumulates in the flues of furnaces 
used for the smelting of certain iron ores, as also in cement 
kilns, this dust being found to r^entain not inappreciable 
amounts of potash. Instances of these are given later. 

The difficulties experienced in obtaining supplies of feeding 
stuffs have been none less than with fertilisers. |lere, again, 
the fact that we have always been so dependent upon foreign 
supplies, and, more recently, the necessary imposition of 
regulations to conserve home-grown grain for human support 
and not to give it to stock, l^ve made the task of the stock- 
feeder a very arduous one. As mentioned, something has been 
done of late by Government in the way of controlling prices. 
The scarcity referred to has induced the use, for feeding 
purposes, of a number of materials which ordinarily would 
hardly have been employed, such as flax bols, clover-seed hulls, 
^., some of which are referred to later. 

A few samples of sugar-beet have been analysed, but the 
very desirable extension of this cultivation has practically 
been checked entirely, and once again we see, in the lamentable 
diortage of our sugar supply, the folly of -previous Govern- 
ments in doing nothing to stimulate the pr^uctiomof sugar 



in this country, where'it might have succeeded so well and 
have rendered us now independent of foreign supplies. 

The scarcity of fertilisers and feeding stuffs has been 
marked by still further rises in prices than those mentioned a 
year ago. Superphosphate, which in pre-war times cost about 
31. a ton, has now gone up to 61. for 26 o/c., and 6/. 10s. for 
30 o/c. (Government prices), wuh further advances to come 
in 1918. Basic Slag has not proportionately increased so 
much, but is also much dearer, viz., 3/. 10s. to ll. a ton. Bone 
meal, 71. 10s, a ton in 1916, cannot now be got under 101. 10s., 
or even 12Z. at times. Nitrate of soda is, to the agriculturist, 
practically unprocurable, and the one redeeming feature is the 
keeping down, by Government action, of the price of sulphate 
of ammonia to 15/. 15s. a ton. 

Among feeding stuffs, linseed cake and cotton cake have 
become alike scarce and dear, the respective 15Z. and 12Z. per 
ton prices of 1916 rising in 1917 to 221. and 16Z. In ground- 
nut (earth-nut) and palm-nut cake, with prices not so markedly 
raised, some relief has been found, though supplies are still 
short. Dried grains have experienced a rise from lOZ. (1916) 
to 17T. or more per ton, and other feeding materials have 
shown somewhat like increase. 

Altogether, though the farmer may have had some encou- 
ragement in the more assured price for grain, and in the 
control of prices of certain fertilisers, his difficulties, and more 
especially those of the stock-farmer, have not had much 
alleviation. 

These are hardly times in which one can look for any 
amendment of the Fertilisers and Feeding Stuffs Act, but 
continued experience of its working has brought out more and 
more instances of the need of amendment, and these have been 
reported from time to time to the Council of the Society. The 
most recent is that in which it has been pointed out that, when 
an order is given, an invoice may be sent at once, but if the 
goods are not delivered within three months of that time (as 
has frequently happened this year), no prosecution for breach 
of the Act can be undertaken, the clause “ whichever be later ” 
(referring to delivery of invoice and of goods) being omitted 
in the section that governs any action^^ 

Coming, lastly, to matters more directly connected with 
the Council’s operations, mention may be made of the 
extremely valuable and practical conclusions of the War 
Emergency Committee, some of which had to do with the 
supply and sale of fertilisers and feeding stuffs. Also of the 
issue of Occasional Notes ’ — a leaflet issued as occasion serves 
and supplying information which should be given promptly 
and without waiting for the next issue of the Journal. To 




theee Notes the Chemical Department hae contributed. 

At the Woburn Brperimentil Farm a furtker development of 
the interesting series of experiments on o^f-rearing has been 
undertaken, the main object being to see how the use of milk 
(now so much needed for human sustenance) could be 
dispensed with in cattle-rearing. Also an experiment con- 
ducted at Woburn on the respective amounts of manure 
produced by the consumption of cake, hay, and other bulky 
foods, had important bearings on the practice of valuation of 
hay consumed on, or removed from, the farms in certain of 
the northern districts. The results obtained formed the 
subject of a paper read before the Central As^ciation of 
Agricultural Valuers, and this, after publication by the 
A^ociation, resulted, in one case at least, in a revision of 
the existing practice. 

Following my usual plan, I now mention matters of 
interest which have arisen from the examination of samples 
sent to me by Members of the Society, and, at the close, a 
list of the different samples analysed is given. 


A. Feeding Stuffs. 

1. Linseed Cake, 

Of the eleven samples sent, all were pure except one, which 
contained a considerable quantity of castor oil bean. This had 
been purchased as “ Bombay Linseed Cake,” and was guaran- 
teed pure. Cows that were fed on it scoured and were 
seriously ill, though, under a veterinary surgeon’s care, they 
eventually recovered. 

As showing the different qualities of linseed cake which 
may still be met with, the following analyses are given : — 



A 

B 

Moisture 

12 77 

1015 

Oil •. . . . 

13 52 

5*26 

Albuminoids 

27*87 

34 87 

Carbohydrates, Ae. 

'Mineral matter 

39 73 

44*25 

6-11 

6*47 


100 00 

100*00 

Nitrogen 

'Including sand .... 

4*46 

6*58 

M4 

•46 

A” was a pure and rich cake. 

B ” was 

of American 


’make, and dreadfully hard, almost like paving stones. Not- 
withstanding this, the price charged for it, in November, 1917, 
was 221. 2s, per ton, the price of the best quality cake. 



m 

Z* Cotton Cake, 

▲n exceptionally high quality cake was the following^ 
guamiteed to contain oil 5 per cent., albuminoids 22 per 
cent. : — 


Moisture 

Per cent. 

. 1204 

oa 

6*83 

Albuminoidi " 

26*76 

Soluble carbohydrates, &c , . 

29 74 

Woody fibre .... 

'Mineial matter . ' . 

19*76 

4 89 


100*00 

Nitrogen 
^ Including sand 

4 28 

•26 


3. Cooked Decorticated Cotton Seed Meal, 

In my last Annual Report 1 gave an instance of a material 
sold und*-T this name but consisting of damaged seed, sub- 
sequently cooked, and salt added to it to preserve it Another 
such example occuired this year. It cost \2l, per ton, and 
was guaranteed to contain oil 9 per cent., albumin )»ds 30 per 
cent. The analysis gave : — 


Moisture 

Per cent 

13 84 

Oil . , 

9 40 

Albuminoids 

29 06 

Soluble carbohydrates, &c. 

20 60 

Woody fibre 

1 Mineral matter . 

. 12 62 

14*68 


ioooo 

Nitrogen ... 

'Including sand 


•30 

„ common salt 

11*40 


The salt amounted to 2 oz. to the lb., and this quantity, for 
some classes of stock, is highly objectionable beyond the fact 
that one does not want to buy salt at cotton-cake price. The 
material was in unsound condition, and the high percentage 
of woody fibre shows that the seed was ve?y badly decorticated. 
The meal was sent back to the vendors by the purchaser. 

4, Bice Hwk sold as Bice Meal 

A Member of the Society bought in Oxford a ton of what 
was sold to him as “ Rice Meal ” at l!)l per ton in January, 
1917. On giving it to his young pigs ten of them died. 

On analysing a sample I found it to give : — 
yOL. 78 
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Moisture 

Per cent. 

9*63 

Oil 

5*36 

Albuminoids .... 

6*75 

Soluble carbohydrates, Ac. . 

. 34*67 

Woody fibre .... 

28*74 

* Mineral matter .... 

14*96 


100*00 

Nitrogen 

1 Including silica 

1*08 

11*47 


This is not the analysis of genuine rice meal at all, and 
further examination showed it to be composed mainly of the 
outer husks or “shudes” of the rice grain, and these, being 
very rough and gritty, are very likely to produce inflammation, 
especially in the case of young pigs. % 

5. Miscellaneous Materials used for Feeding Purposes. 

(a) Flax Bole. 

(h) Cacao Shells. 

(c) Glucose Residue. 

Owing to the short supply of feeding materials, a number 
of products which, under ordinary circumstances, might not 
have been used, have been pressed into service. The following 
are examples : — 




Flax Bole 


Cacao 

Shells 


(1) 

(2) 

(3) 

(4) 

Moisture 

907 

12*98 

13*86 

10*86 

Oil . . 

19-90 

17*47 

3*12 

3*16 

Albuminoids 

14-56 

13*62 

7 00 

14*60 

Soluble carbohydrates, Ac. 26*77 

23 24 

31*83 

46*49 

Woody fibre 

21*13 

12*29 

36*77 

18*33 

'Mineral matter 

8*57 

20*40 

7*42 

6*67 


100*00 

100*00 

100*00 

100*00 

Nitrogen 

2*33 

2*18 

M2 

2*32 

' Including sand and silica 

3*69 

13*93 

1-39 

*54 

Qlucose 

Residue 


Water 3367 

Organic matter 26 00 

* Mineral matter 40*33 

100 ^ 

Nitrogen *43 

* Including sulphuric acid 22*62 

equal to sulphate of lime .... 38*45 
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Flax Bols [ (1) (2) (3) ] are, I am informed, the seed oases 
of flax separated from the plant previous to steeping for fibre. 
They are then kiln-dried and ground into meal for feeding use. 
The analyses show that these are of variable quality ; (1), 
obtainable in the North of Ireland, cost 13/. 10s. a ton, which 
is beyond their value ; (2) and (3) came from the same sender 
(Ireland) ; (2) had a very excessive amount of sand and dirt, 
and, though this could to some extent be shaken out of the 
sample, its presence is objectionable ; (3) was much cleaner, 
though of lower quality, and it cost 7/. a ton. 

The Cacao shells (4) cost 7/. a ton, and are worth trying, 
though the price is above their value. In quality this sample 
was inferior to one given in last year’s Annual Report, and 
which showed 11*35 per cent, of fat (oil). 

(5) was evidently a refuse material obtained in the manu- 
facture of glucose (maize starch treated with sulphuric acid). 
It was intensely acid, and, although costing only 2/. a ton, was 
a quite unsuitable material for food, especially for pigs. The 
mineral matter consisted largely of sulphate of lime, the result 
of partly neutralising the free sulphuric acid with lime. It soon 
turned mouldy on keeping. 

B. Fertilisers. 

1. “ War-time Supet'phosphate.'^ 

Little or no success, as already stated, has attended the 
manufacture of this material. A sample sent me gave : — 

Per cent 

Soluble phosphate .14*81 

Insoluble phosphates 4*44 

Moisture . . . . 11 91 

This was rather lumpy, but not wet ; it had been guaranteed 
“ 23 per cent, of phosphates ” ; price, 95s. per ton in June, 1917. 
It is well to point out that a guarantee such as this leaves it 
quite open as to whether the phosphate guaranteed is soluble ” 
or if it is “ total ” phosphate — ^a matericd point. 

2. Basic Slag. 

In order to comply with trade practice, the Instructidns to 
Purchasei's, issued to members of the Rd^al Agricultural Society 
of England, were amended in regard to basic slag, and now in- 
clude a statement of the amount of citric soluble ” phosphate 
as well as of “ total ” phosphate. They now read : — 

Basic Slag to be guaranteed to contain a certain percentage of 
Total phosphates or of * Citric soluble’ phosphates phosphates 
soluble in a 2 per cent, citric acid solution), and to be suflBioieiitly finely 
ground that at least 80 per cent, will pass through a * standard ’ sieve 
(10,000 meshes to the square inch). 



196 Annual Report for 1917 of ike ConeuUinfi 

The highest grades of Basic Slag range from 88 to 42 per cent., 
medium grades from 30 to 35 per cent , and low grades from 21 to 26 
per cent of Total phosphates 

Generally speaking, at least 80 per cent, of the Total phosphates 
m a Basic Slag are soluble in the citric acid solution above mentioned. 
Accordingly, a high grade Basic Slag would contain from 30 to 34 per 
cent , a medium grade from 24 to 28 per cent , and a low grade from 
17 to 21 per cent of ‘ Citric soluble ’ phosphates.’’ 

A bad case of adulteration of basic slag was brought to my 
notice. A member purchasing “ Basic Slag at 60«. a ton in 
June, 1917, and guaranteed to contain 18 per cent, “soluble 
phosphate,” had 24 tons supplied to him by a south of England 
firm. On sending me samples of two lots supplied, I found 
them to contain a quantity of hard white particles which further 
examination showed to consist of refuse from pottery manufac- 
ture. Doubtless, they were from the bone-ash nse?I* in the 
manufacture, and, as such, would contain a certain amount of 
phosphate, but in a liard, insoluble form, which would not 
break up readily m the soil. The analyses were : — 

Lot 1 Lot 3 
Per cent Per cent 

Total phoBpboric acid . 9 37 10 79 

equal to tnbasic phosphate of lime 20 47 23 58 

Phosphoiic acid soluble m 2 pei cent 

citric acid solution 6 53 5*57 

equal to tnbasic phosphate of lime 14*27 12 17 

Fineness of grinding .... 59 52 

Thus, both lots were not only deficient in phosphates, but 
were ver> coarse indeed. The vendors, on complaint being 
made, stated that the white material was “ bone phosphate,” 
and so would be e<|ually valuable, but such a contention, in 
view of the fused and insoluble, as well as coarse, condition of 
the material, is absurd The purchaser was advised to send the 
deliveries back 

3. Bosh Phosphate, 

Sold under this name, by a West of England firm, 1 came 
across a material which was practically nothing more than 
ground mineral phosphate. Though quite good of its class, it 
is, as 1 pointed out, misleading to describe such a material by a 
name which must lead the purchaser to think that he is buying 
basic slag or something similar to it It is but right to say 
that the responsibility did not rest with the actual producers, 
but purely with the distributing firm. 

4. Oompotmd Manures. 

As usual, a number of these have been submitted to me. 
Some good, some bsd, mao.y very bad and sold at extravagant 
prices. 
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A 

B 

C 


Blood 

Grass 

Sewage 


Manure 

Manure 

Manure 

Moisture 

24*81 

4*14 

29*64 

'Organic matter 

21*37 

25*61 

9*73 

*Pho8phoiio acid 

*61 

2 48 

•98 

liime ) 


16 36 

26-70 

Oxide ot iron, Ac. J 

£t) 7o 

20*58 

22*20 

Insoluble siliceous matter . 

27*56 

30*94 

10*76 


100*00 

100*00 

100*00 

' Containing nitrogen 

1*21 

1*10 

•22 

equal to ammonia 

1 47 

1*38 

*26 

* equal to phosphate of lime 

1*11 

6*42 

2*14 

Potash 

— 

62 

— 


“A” cost 5Z. lOs. per ton, and was sold in Notts., without 
any guarantee, by a local horse-slaughterer. The price was 
very excessive, and, ultimately, 21. 10«. a ton was deducted. 

was largely composed of sewage sludge. It cost 5/. 
per toBfe and would have been dear at 21, 

“C'’ cost 21, 128. a ton delivered, and was, likewise, much 
too dear. 


5. Soot, 

The variable (juality of soot has often been referred to in my 
reports, and is confirmed by further experience of samples sent 
me in 1917. 



A 

B 

0 

D 

Moisture .... 

10-63 

4-26 

7-94 

20*76 

' Organic matter and salts of 
ammonia 

27-87 

63-61 

44-69 

16*45 

Oxide of iron, Ac. 

41-90 

8-83 

16-42 

21*71 

Insoluble siliceous matter . 

19*70 

23-30 

30-95 

42 08 


100*00 

100-00 

100*00 

100*00 

' Containing nitrogen . 

-39 

4-00 

3-63 

*16 

equal to ammonia . 

•47 

4-86 

4-29 

*18 


“ A ” was very inferior. It cost 21. per ton, and was not 
worth lOa. ; it probably came from factory chimneys. 

“ B ” and “ C ” were both good, especially “ B ” ; they alike 
cost il. per ton at Great Yarmouth. 

D ” is like “ A,” and was from a factory chimney, and not 
household soot. It cost II. 17s. a ton, and was not worth the 
carting. 

The good quality of soot may, in measure, be judged by its 
^ lightness ; a bushel of good soot should weigh about 28 Ib^ ^ 
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6. Miscellaneous Nitrogenous Materials. 


(a) Feathers. 

(h) Silk cocoon dust. 



Feathen 

Silk Oocoon Dust 

Moisture 

11-21 

8-26 

Organic matter .... 

84-87 

79-98 

Oxide of iron, &c. 

2-28 

6-73 

Sand 

1-64 

6-04 


100 00 

100-00 

Containing nitrogen 

12-30 

8-27 

equal to ammonia 

14-93 

10-04 


The feathers cost Ss. per ton delivered (in Kent), the silk 
dust 12«. M, per unit of ammonia in February, 1917 (also in 
Kent). Both may be considered worth getting. 

7. Potash Materials, 

As was to be expected, there were many inquiries about new 
sources of potash supply. Most of the samples have been of 
the flue dust from iron works. They contain variable quantities 
of potash, giving from live to ten per cent, of potash, reckoned 
as sulphate of potash, and the prices range from 11. to 1^. 10.<t. 
per ton at works. Some samples have come from other sources 
and are products of different manufactures, the cyanide 
process, the refining of sugar, cement manufacture, &c. They 
show great variety of composition, but many of them have 
the objection that the potash is not wholly, or even mainly, 
contained as sulphate of potash, as is the case with the natural 
salts, but also as carbonates and chlorides, while lime also is 
frequently present, and the materials have an alkaline reaction, 
so that it does not do to mix sulphate of ammonia directly with 
them, or loss of ammonia may ensue. Occasionally, too, they 
may contain substances injurious to plant life, such as sulpho- 
cyanides. The following are instances of these products ; — 



A 

B 

C 

D 

£ 

F 

Potash' . 

From 

cyanide 

proceu 

8-19 

From 

sugar 

refimng 

13-17 

1-43 

Flue dust 
1*14 

7*06 

16*71 

Lime 

34-28 

— 

6-05 

6-23 

— 

7*63 

Magnesia 

-16 

— 

— 

— 

— 

— 

Oxide of iron and 
alumina 

234 


36*46 

37*04 

30*63 

36*84 

Carbonic acid . 
Sulphuric acid 
Chlorine 

Silica . 

2-44 


25*33 

*29*60 

19*96 

17*42 

Water, Ac. 

24-66 

— 

19-84 

11*93 

22*40 

3*39 

* Bqual to sulphate 
of potash . 

100*00 

15*16 

24-36 
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“ C,” D,” “ E,” and “ F,” were called potaah materials.” 
*‘C,” “D,” and “E,” are probably flue dust, “E” costing 
12. 16.S. a ton, and being well worth getting. 

“ P ” was a different material, and cost 102. a ton. the unit 
of potash being thus about 128. 

A sample of felspar sent me for determination of potash 


gave 

Ter cent. 

^Matters soluble in hydrochloric acid . *99 

Matters insoluble in hydrochloric acid 99*01 

^ Containing potash *048 

8 . Seaweed Ash. 

A detailed analysis of this may be interesting : — 

Per cent 

Water 10-38 

Oxide of iron and alumina .... *95 

Lime 6*89 

Magnesia . 3*10 

^ Potash . ... 5-08 

Soda 11*86 

Phosphoric acid .... *60 

Sulphuric acid 6*16 

Chlorine . 11*21 

Carbonic acid ... . . 3*64 

Insoluble siliceous matter . . . * . 41*51 

Organic matter, *73 


This came from Guernsey, where it is regularly collected by 
the fishermen along the coast, is burnt by them, and sold to 
the farmers. Its approximate value would be from 42. 1()8. to 
52. a ton. 

C. Miscellaneous. 

1 . Sugar-heel, 

The samples, of which the following are the analyses, were 
grown in Yorkshire. 

"‘A B 


Water .... 

79*50 

76*17 

Sugar 

14*30 

16*06 

Crude fibre 

4*02 

4-95 

Albuminoids, &c. 

1*07 

2*01 

Mineral matter . 

1*11 

*81 


100*00 

100*00 

Specific gravity of juice 

. 1*078 

1086 
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“B” oomprised the smaller and better-shaped roots, and 
these were the richer in sugar, 

2. Milk from Holstein Cows, 

The samples came from a herd in Sussex. 


Water . 

Evening 

86*80 

Evening 

86*76 

Morning 

86*96 

Fat . 

4*10 

4*46 

4-10 

Solidi-not-fat 

9*10 

8*80 

8-95 


loo^ 

100-00 

100*00 


The following is the list of samples submitted to me by 


Members during the twelve 
November 30, 1917 : — 

months 

December 1, 

1916, to 

Linseed cakes and meals 

. 

. 



11 

Undecorticated cotton cakes 

, 




7 

Decorticated cotton cakes 






Compound feeding cakes and meals 



18 

Palm-nut cakes 





1 

Coco- nut cake 





1 

Ground-nut cakes . 





3 

Soya bean cakes 





1 

Sesame cake . 





1 

Maize meals . 





1 

Rice meals 





1 

Dried grains . 





7 

Cereals, offals, &o. 





17 

Sugar-beets . 





2 

Superphosphates . 





7 

Dissolved bones 





2 

Compound manures 





18 

Raw and steamed bones 





3 

Peruvian guano 





4 

Fish meal 





3 

Basic slag 





21 

Ground phosphates 





1 

Nitrate of soda 

. 




1 

Sulphate of ammonia . 





16 

Potash materials . 





6 

Shoddy .... 





21 

Refuse manures 





6 

Soot .... 





7 

Lime, chalk, &c. . 





12 

Waters .... 





37 

Milk and butter 





27 

Soils .... 




• e 

36 

Miscellaneous 




4 • 

8 

Total 


, 



311 

1 Tudor Street, B.O. 

Dtcemhert tBlT, 

j. 

Augustus Voblckeb. 
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ANNUAL REPORT FOR 1917 OF THE 
BOTANIST. 

Sbhd-Tbsting. 

During the course of the year 108 complete analyses of 
seed samples were made. Germination tests only were made 
also on 76 samples of cereals. The majority of the cereal 
seeds were received soon after the harvest of 1917. They 
were, for the most part, somewhat weathered and, compared 
with the seeds of the 1916 crop received earlier in the year, 
markedly deficient in germinating capacity. Apart from these 
the seeds, as a whole, were satisfactory, though the germinating 
capacity did not, on the average, quite reach the standard of 
previous years. The farm grasses were again represented 
almost exclusively by perennial and Italian rye-grass, and 
for the first time for some years not a single grass seed 
mixture was sent in for analysis. No analyses of mangolds 
were required for some inexplicable reason. 

DtfVing November, 1917, an order was issued from the 
Board of Agriculture and Fisheries making it compulsory 
for dealers in agricultural seeds to provide purchasers with a 
declaration stating the purity and the germinating capacity of 
most of the seeds in general use. Further, this declaration 
has to contain precise information as to the actual variety sold 
in the case of the cereals, clovers and sainfoin. Consequently, 
in the event of disputes, the dealer can no longer shelter himself 
behind the statement so often placed in seed bags that he 
“ gives no warranty express or implied as to description, quality 
or any other matter of any seeds he sends out. and that if the 
purchaser does not accept the goods on these terms they are at 
once to be returned.” 

To ensure the even working of the order a Government 
seed-testing station has been established in the Food Pro- 
duction Department, 72 Victoria Street, London, S.W.l, at 
which farmers and seedsmen can have their seeds tested, the 
former at a nominal fee of 3d. per sample. 

As the method to be adopted for toting grass seeds is one 
which will be unfamiliar to those accustomed to the methods 
used in the Society’s Botanical Department and in practically 
all other seed-testing stations, a somewhat detailed explanation 
of it becomes necessary.^ Incidentally this will raise questions 
as to the value of the method. 

In making an analysis of grass seeds it has hitherto been 
the almost invariable custom to separate out all pieces of grit, 

' The sdoptioa of thii method » due to a oompromise* For details seh 
Joum BiHird of AgrtenUnre, Jativaiy 191S. 
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fragments of stems, chaff, Ac., and determine the percentage 
of these impurities by weight. The purchaser then knew 
precisely what proportion of hie purchase consisted of the 
seeds he required. The germinating capacity of the pure seed 
remaining after this separation was then ascertained, and the 
figures provided an accurate idea of what ‘proportion of the seed 
was capable of growth and what proportion was useless owing to 
such causes as bad storage, bad harvesting, old age, and so on. 
One of the definitions of the new order, however, makes it 
clear that this method is to be supplanted by one used for 
nearly twenty years by the Irish Department of Agriculture 
and recently adopted by the Scotch Board of Agriculture, 
though in spite of strenuous propagandist efforts it is not 
recognised by any of the important seed-testing static^. The 
method in general use, known sometimes as the Continental, 
sometimes as the Universal system, classed any empty paleae 
which had not been completely removed during the cleaning 
processes to which grass seed is subjected as an impurity 
under the name of “chaff.” According to the Irish method 
single paleae count as chaff, but if the two of them are united 
they count as a seed even though no grain is present between 
them. In making a germination test therefore these empty 
paleae are included as real seeds, though they are structures 
which it is recognised cannot give rise to a seedling under any 
conditions whatever. The results o^ this convention will 
become obvious from the consideration of a few examples. 
In the first case, suppose that a sample consists of perennial 
rye-grass only and that it contains chaff in such a proportion 
that for every sound seed there is one pair of empty paleae, 
f.s., one “ seed ” present. The analysis from the Government 
seed-testing station would reveal the fact that the sample has 
a purity of 100 per cent, and, assuming that all the real seeds 
are capable of growth, a germinating capacity of 50 per cent. 
The system hitherto used in the Botanical Department would 
state the result as : — Purity 87 per cent, (as the chaff weighs 
some 13 per cent, of the total weight of the sample), and 
germinating capacity 100 per cent. 

The two sets of figures obviously bear no relation to one 
another, and it is clear that one or the other of them fails to 
express the results in a manner which can have any practical 
value. One need only aSk whether the purchaser of a hundred- 
weight of this seed receives 56 lb. of rubbish with it or only 
some 14 lb. (t.s., roughly 13 per cent.) to decide which expresses 
the facts most correctly. 

The question focusses the attention on the fact that seeds 
are purchased by weight, and that an analysis to be of any use 
must express the results on the basis of weight, and not 
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numerically. The objection may be raised that in the Conti- 
nental system the percentage of germination is determined 
numerically, but in this case the figures obtained do form an 
index of the percentage weight capable of germinating, since 
live and dead seeds have much the same average weight. If, 
for instance, 80 per cent, of the seeds in a pure sample grow, it 
will rarely be wide of the mark to consider that 80 per cent, of 
its weight is good seed. 

As all calculations on the comparative value of samples, or, 
again, as to the quantities of seed to be sown either alone or in 
mixture, depend on weight, the adoption of this method of 
analysis is unfortunate. 

The following examples will serve to illustrate these points. 
If a pure sample of rye-grass with a germinating capacity of 
100 per cent, is worth sixpence per pound, a sample showing 
by the Irish method a purity of 100 per cent, and a germinating 
capacity of only 50 per cent, (owing to the presence of chaff in 
the proportions quoted in the first example) is certainly worth 
more fhan half this sum. Its proper value to the purchaser is 
obviously sixpence per pound less one-eighth, t.^., the weight 
of the useless chaff. 

Again assume that a seeds mixture has to be made up on 
the basis that it must provide amongst other things two million 
seeds of rye-grass per acre. As there are roughly 250,000 seeds 
in a pound, eight pounds of pure seed would give the required 
result. But if the only source of seed available was that of the 
first example, the Irish method of analysis would fail to indicate 
that an approximately correct result could be obtained by 
adding another pound of seed, while a very fair degree of 
;accuracy could be obtained by adding an additional two 
ounces to compensate for the chaff in the make-weight. 

Another defect introduced by the convention that empty 
paleae are really seeds is that the resultant analytical results 
mask the information given by the Continental system as to 
the proportion of dead seeds. The information is important 
inasmuch as it is an index of such features as the age of the 
seed, admixture of seed of various growths, bad storage, bad 
harvest conditions, Ac. 

A comparison of analyses made by both systems on a sample 
similar to that already considered, except for the fact that one- 
fifth of the real seeds are dead, will illustrate this point. The 
Irish method will state the result as purity 100 per cent., 
germinating capacity 40 per cent. ; the Continental, purity 
87 per cent,, germinating capacity 80 per cent. The latter 
shows clearly that for some reason or other 20 per cent, of the 
seeds fail to grow, but the former draws no distinction between 
its conventional seeds and dead real seeds. 
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Other defects will probably become obvious to those 
accustomed to make an intelligent use of analytical results. The 
one excuse the protagonists of this novel method have to offer 
is that it secures great accuracy. There can be no doubt that 
a really utilitarian mode of analysis is worth more than an 
analytical method of no practical use even if it should be 
slightly less accurate. 

That the accuracy obtained by the use of the Continental 
system is sufficient for practical purposes seems to be proved by 
its almost universal use. Moreover, the Irish method with 
moderately bad samples of seeds, with those, that is, that re(iuire 
the most careful analysis, by arbitrarily depressing the values 
of the germinating capacity carries the figures into regions 
where the margin of error becomes greatest. For instance, if 
the germinating capacity is between 95 and 100 per cSht , the 
“latitude” allowable on a somewhat generous scale is 4 per 
cent., but with figures of 50 — 55 per cent, the latitude becomes 
10 per cent. Questions of compensation then become 
excessively difficult. 

Wheat. 

The numerous inquiries (seventy-eight) concerning the 
wheat crop were closely connected with its varying prospects 
at different periods of the year. It will serve a useful purpose to 
recall these. Owing partly to weather conditions and partly to 
deficiencies in the labour supply, autumn planting was carried 
on with considerable difficulty in many paints of the country. 
Exceptional wintry conditions, lasting from December until 
March, then followed with the result that it was impossible to 
plant up the large area which every one was beginning to recog- 
nise was necessary. The young crops, too, were severely 
damaged by the long spell of bad weather, and the whole out- 
look in the early spring was most unpromising. In many 
districts the surviving plant was so scanty that in normal times 
it would have been ploughed up and oats or barley taken in its 
place. Even moderately good plants seemed to be exceptional. 
Many of the worst of these were saved by patching either with 
barley or spring wheats ; the rest made a remarkable recovery 
in the late spring and early summer. They grew rapidly and 
remained so singularly free from disease that by June there was 
every prospect of an average crop. Unfortunately, as the grain 
reached the last stages of ripening, a spell of excessively wet 
weather set in in most parts of the country. In the earliest 
districts harvesting had started before the wet weather began, 
and the cheats in stock suffered badly. More generally, though, 
in the districts south of the Humber the excessive wet cau^ 
the grain to sprout whilst the crops were still standing. 
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As was only to be expected from the conditions obtaining 
dnring the early spring, the area under spring wheats was con- 
siderably inci eased, the increase amounting to 50 per cent. No 
figures of the yields per acre have been received yet, but most 
of the crops seen about Jjarvest time appeared to be yielding as 
well as those from autumn sowk.gs. 

At the beginning of the wheat year inquiries centred round 
the question of the best varieties for producing the heaviest 
possible crops. Then, as the winter wore on, and it became clear 
that a large area would have to be sown witli spring wheats, the 
question of suitable varieties again became general. The likeli- 
hood of this had been foreseen and provided for, as far as pos- 
sible, by the issue of a leaflet on the subject. The queetion of 
patching, too, led to several inquiries. Later in the year atten- 
tion was called to several cases of wheats — sown as spring 
wheats — failing to come into ear at the normal peiic'd. In each 
case, further investigation showed that the variety used was one 
unsulted for spring cultivation. The fact cannot be over- 
emphasised that relatively few of the kinds of wheat which 
can bd obtained in this country can be sown with safety after 
the end of February, and that a choice must be made of the 
varieties mentioned in the leaflet on spring wiieats, or in an 
article on the same subject in this Journal (V'ol. 76, 1915, 
page 37), if success with the crop is to be a certainty. 

After harvest the one subject on which information was 
required was the rate per acre for sowing weather-damaged seed 
corn. When grain is cheap and plentiful a considerable defici- 
ency in the germinating capacity can be compensated for by the 
simple expedient of proportionally increasing the seed rate. 
Under the present conditions though, when grain is scarce, and 
good seed corn can be obtained at very little advance in price 
over the ordinary, it is economical as well as to the national 
interest to purchase sound stocks of grain if the home grown 
supply fails to germinate over 80 per cent. 

The barley and oat crops together only accounted for thirty 
inquiries. The former crop was in most districts distinctly 
good, but the oat crop, when returns are available, will be found 
to be under average. The dry weath^ during June was the 
direct cause of most of the inquiries. Where the crops had not 
become thoroughly established, and especially on the lighter 
classes of soils, they suffered to such an extent that there was 
no chance of their ever producing an aveni^?e yield. Under the 
Impression that these partial failures were due to plant pesls, 
specimens, chiefly of barley, were sent to the Botanical Depart- 
ment throughout the month of July. In most of these the 
lowest leaves had either turned yellow or died completely, 
whilst the plants were only some six inches high. At this date 
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anything more than a partial recovery conld not be looked for, 
even under the most favourable circumstances. The best course 
to aclopt appeared to be to abandon the crop and replace it by 
some rapidly growing crop, such as turnips or mustard. In one 
case, where the crop was retained, the straw, in the best part of 
the field, was under a foot in height at harvest time, and the 
yield was estimated to amount to fourteen bushels of indifferent 
grain per acre. 

Many oat crops were badly damaged by wet during the 
harvest, and it is probable that the available seed supply will 
have a lower germinating capacity than usual. There appears 
to be, as in the case of wheat, a considerable difference in the 
extent to which different varieties are damaged by the same 
weather conditions. In one case reported to me fields of 
Excelsior and Abundance were cut on the same Ifciy, and 
unavoidably left exposed to a fortnight’s wet weather. The 
former was finally carted in almost perfect condition whilst 
almost every grain of the latter had sprouted. 

Potatoes 

The efforts made to increase the area under potatoes and to 
minimise the losses caused by disease resulted in more attention 
being paid to this crop than usual. Phytophthora trife^tanSy the 
fungus responsible for potato disease, was so late in appearing 
that up till the end of the first week in August one had hopes 
that, for once, it would fail to attack the crop. Once it had put 
in an appearance, however, it spread with its usual rapidity, 
but it is doubtful whether the damage caused was as extensive 
as usual, owing to the fact that the crop had already reached 
the last stages of development. Several of the minor diseases 
to which potatoes are liable were received from time to time 
from the beginning of June until the crops were lifted 

The official recommendation of Burgundy mixture as a 
preventive of disease, rather than the more generally used 
Bordeaux nature, led to a certain amount of correspondence. 
It remains m be seen whether there is any marked difference 
in the efficiency of the two mixtures. If there is not, 
Bordeaux mixture, which is comparatively troublesome to 
prepare, will be replaced by Burgundy mixture in the future. 

It is becoming clear, though, that excellent as the results of 
spraying are, the one solution of the potato disease problem is 
to be found in the introduction of disease-resisting varieties. 
This season, great breadths of potatoes in the fens were left un- 
sprayed, partly because the weather conditions, which were ideal 
for the spread of the disease, rendered spraying impossible, and 
partly because the vigorous growth of the haulm ma^e it imprac- 
ticable to get horse or power-driven sprayers between the rows. 
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Roots. 

Mangolds, which, as a rule, are a healthy crop, proved to be 
better and healthier than usual. In fact, only two inquiries 
were made regarding them throughout the season. Swedes, 
on the other hand, were not so satisfactory, and partial or com- 
plete failures were not uncommon. A common experience 
seems to have been that the earliest sowings gave excellent 
crops, whilst those made at the usual time, or a little later, were 
first attacked by fly, and then crippled by drought before they 
were thoroughly established. 

Weeds. 

Inquiries regarding weeds were about as numerous as in 
former years (thirty-Seven). No fatal cases of stock poisoning 
were reported, but specimens of three poisonous weeds, viz., 
hemlock, (enanthe, and meadow saffron, were sent in for 
identification. The oenanthe was responsible for symptoms of 
poisoning in stock. These were grazing during March in fields 
on whidb ditch cleanings containing its tuberous roots had been 
spread. 

If the frequency with which they are sent for identification 
is any reliable guide spurrey still gives more trouble than any 
other weed of arable land, whilst the dyer’s greenweed 
occupies the same position with regard to grass-land weeds. 

The impossibility of keeping the land clean with an 
inadequate supply of labour will bring the subject of weed 
extermination into great prominence. There can be no question 
that weeds are best controlled by continuous cultivation. But 
this is steadily becoming impossible, and other methods will 
have to be devised to tctke its place. The great desideratum 
is a method capable of rapid application over large areas of 
land. Spraying, employed so successfully in the case of 
charlock extermination, appears to be the method offering 
most possibilities in this direction, and it is to be hoped that 
an opportunity will be found in the coming season to investigate 
the matter more fully than has been possible this year. 

Grasses and Clovers. 

Botanical problems arising from the management of grass 
land and clover leys were fewer than usual. Four simple 
mixtures for short grass leys were suggested to correspondents, 
and four inquiries answered with regard to improving yields 
of hay. Amongst the five inquiries dealing with clovers the 
only one of interest was concerned with the difficulty of 
establishing^a plant of lucerne on a light soil which hitherto 
had not been down to this crop. It seemed probable that the 
addition to the seed before sowing of a few pounds of soil 
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from a field on which the crop was growing would meet the 
difficulty. 

Plant Diseases. 

From a numerical standpoint plant diseases appeared to 
be as important during 1917 as in former years. FortyHaix 
inquiries in all were received on this subject, whereas one 
expects, from former experience, to receive from 40 to 50. 
But the diseases due to fungoid pests have not been nearly so 
serious as usual, and the amount of damage caused, compared 
with that of the previous year, appears to be slight. The 
majority of diseases reported on were those of garden rather 
than of farm crops. Borne of the inquiries owed their origin 
to the interest members were taking in the efforts xf^de by 
allotment holders to grow a portion of their own food supplies. 
Amongst these relatively unimportant diseases were mildews on 
onions and parsnips, white rust on salsify, black leg on potatoes, 
and a black spot disease {Septoria apii) on celery. This 
Septoria has already done an unusual amount of damage and 
the attack still seems to be spreading Scab, both on apples 
and pears, has been rather prevalent and perhaps more than 
usually destructive. The only unusual disease amongst farm 
crops was a case where winter beans, already damaged by 
the wintry conditions, were further crippled by an attack of 
a species of Sclerotinia The Sclerotiwi. were found in some 
abundance on the upper part of the root system, but an 
attempt to germinate them with the object of identifying 
the species failed. The Sclerotinia responsible for clover 
sickness can be made to attack beans, and it is possible, but 
unproved, that the disease was due to it in this case. 

General Inquiries. 

These are often of some interest, but too diverse to 
summarise i^equately in a brief report The utilisation of 
fungi as foodstuffs formed the subject of three inquiries, and 
several specimens were sent with the request for information 
as to whether they were edible or not. It is well known that 
a very considerable number of common species can be eaten 
without producing ill effects, but relatively few are worth the 
trouble of collecting and preparing. Further, the risk of con- 
fusing edible and poisonous species is so great that, generally 
speaking, no species ^ould be eaten until it has l^en pro- 
nounced harmless by some one thoroughly familiar with our 
large fungus flora. For the same reason it is unwise to attempt 
to identify them from technical descriptions or coloured illus- 
trations, except in the ease of unmistakable foiw, such so 
fiant puff-ballsi ohantarelles, and morels. 
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Information as to the possibility of cultivating two exotic 
plants, kudzo and gram, as farm crops, was asked for. Nothing 
is apparently known with regard to the possibilities of growing 
the former in this country, and the impossibility of obtaining 
plants or seeds made experiments on the subject out of the 
question. The latter is knowii to be useless under our con- 
ditions. 

The contents of the crop of a pheasant sent for analysis to 
the Botanical Department are perhaps worth calling attention 
to, in view of the renewed interest taken in the food supply of 
these birds They consisted almost entirely of the tuberous 
roots of the lesser celandine, together with fragments of roots 
apparently belonging to docks, though not identified with 
certainty. 

R. H. Bifpbn. 

Cambridge, 

November, 1917 


ANNUAL REPORT FOR 1917 OF THE 
ZOOLOGIST. 

iNTRODtrCTION. 

Two causes have combined to make the past season the busiest 
ever experienced by the Zoological Department — the exceptional 
severity of the attacks of many common insect pests, and the 
great increase in the numbers of allotment holders and food 
producers on a small scale. 

In addition to the routine work of answering applications 
for advice in individual cases, the Society’s leaflet on Warble-fly 
has been re-written, and has given rise to a considerable amount 
of correspondence. A special investigation was also made into 
the beetles injuring plum trees in the Eveilmp. district, and 
the leaflet written upon them and distributed by the Society 
to the fruit-growers interested is, for the sake of permanence, 
included in the present Report 

Forest Tree Pests. 

In this section few complaints have been received, foresters 
having been generally too much occupied with war work to 
pay much attention to insect pests. Larch-bug, beech coccus, 
pine-shoot tortrix, and a few other common forest insects 
have been notified from time to time, but the only case which 
calls for special mention, on account of its rarity, is an attack 
mi holly trees in Derbyshire by the caterpillars of a small moth, 
Qrapholita naevana. Exceptionally fine holly trees were said 
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to have been much disfigured, and even threatened with 
destruction, for some years past. Specimens of injured shoots 
received in June quite bore out the serious nature of the 
injury. The leaves of the terminal shoots were drawn together, 
and the caterpillars were feeding upon them and upon the bud 
within, so that all new growth was greatly interfered with. 
Both caterpillars and chrysalids were found in the material sent, 
and very soon, at the end of June, specimens of the moth were 
obtained and identified. 

The usual books on Forest Tree Pests are quite silent about 
this insect. Qillanders {Foreet Entomology^ p. 266) describes 
precisely similar injury which he attributes to an altogether 
different moth — Paediecxx ophthalmirana — which is normally 
a willow pest, and which appears to me very unlikq]^ to be 
found attacking hollies. On the other hand, the moths are so 
different that they cannot very well be confounded. In any 
case the present insect was Omphohta naevana^ a moth which 
is known to attack hollies, though seldom to so serious an 
extent. 

Very soon after my receipt of the specimens, moths began 
to emerge, and I recommended that the trees should be 
immediately severely pruned, and the prunings burnt, together 
with all fallen leaves and rubbish beneath them, so as to 
prevent the emergence of any more moths to lay their eggs on 
the new shoots. A persistence of such treatment for two or 
three years would almost certainly get rid of the pest, but it 
would be advisable to operate somewhat earlier, in the middle 
of June, before any of the new brood hatched out. 

Farm and Garden Pests. 

Though many insect attacks in this section have been 
unusually severe, and more applications for advice have been 
received than in any previous year, there is yet little that calls 
for special comn^nt. 

Cereals . — As was expected, a good deal of frit-fly appeared 
in the oats which, on account of weather conditions, were 
obliged to be sown late. This was foreseen in Occasional 
Notes No. 1.” One correspondent reports very beneficial 
effects of a dressing of nitrate of soda at an early stage of the 
attack. 

Wire-worm did much damage in some districts. The 
exceptionally good til^ obtained after the frosts of the severe 
winter seem to have been favourable to this pest. One case 
was particularly instructive, and deserves noting. A field of 
oats was severely attacked, and practically ruined, the only 
good patches being on parts where the soil had been so con- 
solidated by the pressure of stacks and tracticm engines that at 
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the time of ploaghing it was hanily expected that any plant at 
all would be obtained on them. On such spots only did the oats 
come up well, the wire- worm being unable to work. Barley was 
drilled where the oats had failed, and succeeded very well, its 
more rapid germination in favourable weather enabling a good 
proportion of the seeds to con^e up notwithstanding the pest. 

There was a good deal of wheat bulb-fly, but the cases of 
gout-fly in barley were not numerous. One bad instance 
of corn-thrips occurred, and late in the summer attacks of 
corn aphis were numerous. Fortunately the grain was then 
hardening, so that little harm was done, this pest being only 
greatly destructive when the grain is soft. 

Boots , — There were a few complaints of turnip-fly and of 
mangold-fly, and one case of the pygmy beetle in mangolds 
was reported, but the most troublesome root pests were 
undoubtedly surface caterpillars, which seemed to abound 
everywhere and to do a great deal of harm. 

Peas and Beans . — Almost all the pests incidental to peas — 
thripsj^ midge, moth and aphis — occurred in various districts, 
but here again one insect stood out as injurious to an 
unprecedented extent, the SHones weevil. This insect is 
always present to some extent in gardens and allotments, and 
no fleld of peas or beans fails to show traces of its work in the 
form of a characteristic ‘‘scalloping” of its leaves, but I have 
never before seen it so destructive of young garden peas, the 
foliage of which was practically devoured by the weevil in 
many cases where prompt action was not taken. The most 
effective measure was a heavy dressing of soot on the plants 
attacked. 

Cabbage, Cauliflower, Jkc . — There was a perfect plague of 
cabbage moth and the large and small white butterfly during 
the past season. As usual, field crops suffered comparatively 
little, but the utmost vigilance failed to keep the plants in 
gardens and allotments reasonably free from caterpillars. A 
correspondent who sprayed some plants with “abol,” and 
dusted others with hellebore, reported no success whatever. 
Even very special attention on a small scale, includihg the 
destruction of thousands of eggs "bn the leaves and the 
payment of boys in the village for the bodies of hundreds of 
the butterflies, bad little perceptible effect. Hand-picking 
the caterpillars is feasible and useful in the case of young 
plants, but when the cabbages develop a heart, one is quite 
baflied. No doubt the multitude of white butterflies last 
summer was quite unusually great, but it must be confessed 
that no satisfactory means has been devised for dealing with 
a pest which is annually a great nuisance in the garden. 
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Celery , — ^Another common pest very troublesome in gardens 
and allotments was the celery-fly, Acxdta hernclei. Its “ blisters ” 
were to be found on the leaTes of celery, parsnips, and also 
parsley. This is an attack which, on the small scale, well 
repays a little trouble. If, soon after the plants are planted 
out, the rows are carefully gone over and any developing 
blisters pinched or the leaves containing them removed and 
burnt, little further attention will be necessary for some weeks. 
In September, however, a recurrence of the disease will probably 
be noticed — due to flies from neighbouring gardens — ^and the 
plants will have to be watched, or the attack will make headway 
rapidly. 

The examination of a large number of the maggots of this 
fly still in the leaves at the end of October revealed the fact 
that nearly every maggot was parasitised and containM within 
it one or more chalcid grubs I am unable to say whether this 
is usually so or whether it is an exceptional circumstance 
which indicates that celery-fly is likely to be less troublesome 
for a year or two. 


Fruit Pksts. 

Complaints have been received of most of the insects 
ordinarily injurious to fruit, including gooseberry saw-fly, 
pear-midge, codlin moth, raspberry beetle, pear blister-mite, 
and a great variety of caterpillars. Two fruit pests of growing 
importance have received much attention at Cambridge during 
the past summer — capsid bugs on apple, and the strawberry 
moth. Messrs. Petherbridge and Husain have made a thorough 
study of capsid bugs, which in certain distticts have of late 
years done more harm in orchards than any ot the better 
known injurious insects, and the results of their investigations 
will soon be published. It appears that though several species 
of capsid are to be found on apple trees the injury to the fruit 
is always attributable to one species — Pleniocons rngicothn — 
and that two sprayings of nicotine and soft soap delivered in a 
peculiar manner and at the proper dates result in a much 
increased yield of clean fruit. 

Strawberry moth, to which attention was called in the 
Zoologist's Report for last year as a pest very seldom com- 
plained of, recurred this season to an injurious extent in the 
same districts. Mr. Petherbndge succeeded in finding the 
eggs, which resemble those of the codlin moth, and are laid 
on the stipules. It is proposed to try the effect of arsenic 
sprays next summer. 

It will be well to include here my special report, published 
by the Society and distributed in leaflet form, on 
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Shot Borbb Bhbtlbs in Plum Trees. 

In July last I received a letter from a fruit-grower at 
Evesham saying that he was losing trees from what he 
suspected to be the shot borer ** beetle, and that he believed 
that several other growers in the district were in the same 
position. The matter seemed so important that I was instructed 
by the Royal Agricultural Society to go down and investigate 
it on the spot. I arrived at Evesham on x\.ugUBt 14 and left on 
xlugust 16. The garden which was niy special objective 
consisted of young plum trees, excellently cared for, and most 
of them bearing splendidly, but here and there a tree was 
dying, and the cause of death was by no means obvious. Traces 
of an injurious bark-beetle, Scolytun ruguloHun^ were present 
on many of the trees, but to so slight an extent that I was 
convinced that the death of the trees was due to some other 
cause. I sought in vain for any sign of the more deadly 
Xylehorus dispar on the branches, which it is usually said to 
prefer; and it was not till I had a dying tree cut down and had 
entirely^overhauled it at a carpenter’s bench that I came across 
the workings of this beetle low down on the trunk. 

Two injurious boring beetles were thus proved to be 
present in the fruit garden. It would require a long sojourn 
in the district to determine how widely spread the attacks are, 
but conversation with other fruit-growers gave the impression 
that many were suffering in the same way, and I think it 
highly probable that if I had been invited to visit a garden 
less well tended in all respects I should not have bad much 
difficulty in finding traces of XyUhorus dispar, the most 
rapidly fatal of the boring beetles in fruit trees. 

A few notes on boring beetles, and especially on the two 
species above named, will, I think, be of interest to fruit- 
growers. 

The name “shot-borer” or “shot-hole borer” is unfor- 
tunately applicable to a large number of beetles, and it is a 
very difficult matter for anyone but an expert to distinguish 
between them. It is alarming for a grower who is losing 
trees to observe his fences riddled with “ shot-holes.” It may 
be said at once that though fresh un-baiPked orchard props are 
a well known danger among fruit trees, wood which has been 
dead for some time, however much nddled, is harmless in this 
respect. The beetles which have bored it will not attack 
growing timber, though absolutely dead parts of old trees will 
quickly become perforated in all directions. These borings 
follow no particular plan but meander through the dead wo^ 
till it is quite disintegrated, the chief pre-occupation of the 
beetle being to avoid the tunnels of its neighbours. Only 
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growing or quite freshly felled timber is capable of providing 
beetles injurious to heathy trees. 

Of the beetles which bore into growing trees there are two 
categories — those whose work is confined to the bark, and 
those that bore deeply into the wood. Scaly tw rugulosm is 
a bark beetle ; Xylehorm dispar is a wood borer. The bark 
beetles make shallow entrance-holes and then tunnel a gallery 
where the bark meets the wood. At the sides of this gallery 
eggs are laid, and the grubs which hatch out make smaller 
tunnels at right angles to it, and finally turn to beetles at the 
ends of these tunnels and eat their way directly to the outside, 
so that for every entrance hole there will by and by be a 
considerable number of exit holes, and there is plenty of 
external evidence of the injury that is being done. The 
wood-borers are not all alike in their method of working, but 
in the case of Xylehorm the chief harm is done directly by 
the mother beetle, and the larvae do not bore at all. There 
may be no external evidence of absolutely fatal injury except 
a single small entrance hole, often very difficult to find because 
of the dressings which have been applied to the trunk since it 
was bored, 

I will now give a short account of these two beetles. 

Xylehorm dtepar, the Shot-Hole Borers — Xylehorm 
dispar is a small beetle which attacks many kinds of tree. In 
fruit gardens plum trees and apple trees have suffered most 
from Its attacks, but it is very fond oi oak, and has been found 
in beech, maple, hawthorn and several other species. The 
female is about one-eighth of an inch long and the male much 
smaller. A minute description of it is unnecessary here, as it 
may readily be identified by its borings. 

The chief attack is certainly in the spring, but it is spread 
over a long interval. The female bores into the wood and 
makes a complicated system of galleries. One is usually 
horizontal and curved, following one of the annual rings of 
growth, and others proceed for an inch or two up and down 
in the wood. These borings are two millimetres (one line) in 
diameter, and are quite sufficient to cause the speedy death of 
a branch or a young stem, though the only outward sign of 
injury is a single small hole. In these galleries the beetle 
lays eggs, which begin to hatch in June. The grubs do not 
bore, but live upon the sap which flows into the tunnels, and 
perhaps upon a fungus generally to be found growing there. 
The larvsB complete their growth and turn to beetles in the 
galleries, which will be found packed with them at the end of 
August and the beginning of September. What follows is not 
easy to understand. It doee not seem possible for these beetles, 
emerging just at the time that the flow of sap is ceasing, to 
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rear another brood in time for the spring attack. Yet some 
movements certainly take place. Galleries examined in 
September are packed with beetles — nearly all females. 
Those examined in mid-winter contain fewer beetles with 
a much larger percentage of males. There are here obscure 
points that I greatly hope Evesham fruit-growers will help 
me to clear up by supplying me with material. Some 
Oontinental writers assert roundly that there is one brood 
only. Mr. Theobald has found the beetles mature during 
many different months of the year. The evidence seems to 
me to warrant the belief thatj there is one regular spring 
attack, but that it extends over so long a period that 
generations overlap and lead to confusion in the autumn 
observations. 

Treatment . — I do not propose to teach fruit-growers their 
business. They will know far better than I can tell them 
what measures are practicable, and my function, as I under- 
stand it, is to place before them certain considerations and 
suggest Jthe lines upon which they ought to act. 

We nave here a recognised forestry pest, and we must take 
a leaf out of the book of the foresters. Their measures against 
such a pest fall under three heads : — 

A. The removal of all sources of infection. 

B. Dressing the trees to make them obnoxious to the 
beetles. 

C. The use of trap-trees. 

Let the fruit-grower bear in mind two dates which appear 
to me of special importance : — June, when the first larvae 
hatch out, and September, when the borings are packed full of 
beetles, mostly females. 

A. The removal of sources of infection . — Now here, it 
appears to me, Evesham fruit-growers have an opportunity 
which may never recur. With the powers possessed by the 
Food Production Authorities it should be possible to compel 
the immediate destruction of all hopelessly infested plum 
trees which are only breeding beetles to attack the sound trees 
in their neighbourhood. And from the dates insisted upon 
above it is clear that it is desirable to cut them down and bum 
them during the first half of September, thereby destroying 
the maximum number of beetles. For reasons which I shall 
give under C., I do not recommend taking up the stumps till a 
much later date. 

But infested plum trees are not the only possible sources of 
danger. Wood stacks should be looked to. I do not know how 
it is with the plum^borer, but in the case of other boring 
beetles wood stacks are a fertile source of infestation. More- 
over, 1 should give an eye as far as possible to hedges and 
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forest trees in the neighbourhood of gardens, for as we have 
seen XyUhoruz attacks hawthorn and many other trees. The 
danger of using unbarked orchard-props has already been 
pointed out. 

B, Dresning the trees to make them obnoxious to the 
beetle . — The dressing should be in the form of a stiff paste, 
applied with a brush. Several have been recommended for 
the purpose, notably (a) clay and lime ; (b) Saunder’s wash (soft 
soap and washing soda) ; (c) soft soap with a trace of carbolic 
acid ; (d) clay with arsenate of lead (where no stock are grazed 
in the orchard). The chief point is the time of application. 
June dressings are of no use against this pest, as the chief injury 
is done before that date. The most dangerous time is during 
the months March, April and May, and the trees should there- 
fore be dressed early in March. ^ 

0. The use of trap-trees . — If the beetles are not only 
warned off the plum-trees but are provided with acceptable 
timber to attack, there should be great hope of clearing them 
out of a fruit garden. The idea of course is to induce them to 
lay their eggs in the trap-trees, which are to be finally removed 
and burnt in June, when the eggs begin to hatch, but none 
have as yet turned to beetles. 

Now here, I think, the stumps of felled plum-trees will be 
very useful. Mr. Bedenham questions the advisability of 
deferring their removal, but can we afford to dispense with 
such very appropriate traps ? I am told that the plan 1 advo- 
cated of driving newly-cut oak stakes into the ground among 
the plum-trees would present difficulties, as there is not a great 
deal of oak in the neighbourhood ; it seems to me, therefore, 
that it would be foolish not to utilise such ideal traps as the 
plum-tree stumps afford. 

In any case I confidently recpmmend the plan of leaving 
such stumps till the end of May next, for if the infested part of 
the tree has been burnt they can do no harm and will certainly 
attract the beetle. If oak stakes can be obtained they should 
be used ; failing these it might be advisable to use the easily 
obtainable hawthorn stakes. The necessary conditions are that 
they should be freshly cut, driven Into the ground so as to keep 
them alive for some time, and removed and burnt by June. 

Bark Beetles . — I may deal more briefly with the bark 
beetles because it is very much more easy to recognise their 
presence. Though not so rapidly fatal as Xylehorus the injury 
they ultimately do is hardly less serious. From specimens 1 
have received since my visit to Evesham it would appear that 
in some fruit gardens they are the chief cause of the failure of 
the trees. Their mode of procedure has already been described* 
The galleries made by the mother beetles are not in theiiaflelves 
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very serious, but the grubs burrow in the bark, and the eflEect 
is cumulative, large areas of bark being undermined and 
practically destroyed if the attack is unchecked. 

The bark beetle I found at work was Sfolytus rug u loans. 
called sometimes the “ Fruit Bark Beetle.” This is an even 
smaller insect than XyUhorua, generally about inch in 
length and the holes it makes in the bark are no bigger than 
pin pricks. A few such holes scattered about some inches 
apart signify that the beetles have entered to lay their eggs. A 
multitude of tiny holes on a few square inches of bark indicate 
that the beetles which arose from those eggs have now emerged 
— for each beetle makes its own exit hole. The Spring attack 
begins in April or May but is at its height in June, and in 
August 9 . new brood has come to maturity. It was no doubt 
this second brood that I saw attacking plum-trees on August 
15. A third brood may appear in October, but this is probably 
to some extent dependent on the weather. Plum and apple are 
the favourite food plants. “ Saw-dust ” coming out from small 
holes ou the trunk or branches is a sure sign that the mother 
beetle is4t work. 

The general methods of treatment recommended against 
Xylehorua apply here, but there are certain differences to be 
observed. Wood-stacks containing plum or apple branches are 
even more dangerous than in the case of that beetle, for 
Scolytua will breed in timber that has been felled for quite a 
long time, whereas Xylehorua requires it to be more full of sap. 
Again, trap-trees in this case must be stakes of fruit-trees, as 
the beetle does not attack oak, so that we have here a powerful 
argument for making all possible use of the stumps of such 
trees as have had to be cut down. If they are left in the 
ground until June many bark-beetles will lay their eggs in 
them, and they may then be grubbed up and burnt. 

Animal Parasites. 

The new Warble-fly leaflet issued in the Spring gave rise to 
a large amount of correspondence, many members advocating 
particular methods of treating warbled cattle. Mr R Stratton, 
of Newport, for instance, speaks very favourably of the effect 
of the injection of a few drops of paraffiiuinto the warble holes, 
asserting that the grub is killed without pain to the animal, 
and is quickly absorbed. 

As was expected, the point in the circular which proved 
most unpalatable was the statement that preventive smearing 
of cattle, when put to the rigid test of experiment, had proved 
ineffectual. Many members remain of the opinion, to which 
of course they are fully entitled, that smearing the backs of 
osttle during the fly season does really protect them. Surely, 
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however, there can be no objection to my suggestion that they 
should test the matter themselves by deliberately leaving some 
of their cattle unsmeared. If these cattle become warbled 
while the smeared beasts are clean, naturally the treatment 
will be continued ; but should it turn out, as in the Irish 
experiments, that there is nothing to choose in the matter of 
warbles between treated and untreated cattle, a more or less 
troublesome and expensive custom will probably be dis- 
continued. The point is that unless some beasts are left as 
“controls,” to compare with the cattle which have undergone 
treatment, no safe inference can possibly be drawn. The 
absence of vrarbles may simply mean that the fly does not 
occur in that particular district, not that the dressing has kept 
it oflP. 

Army veterinary surgeons have informed me of a certain 
amount of trouble in horses from a warble grub whmh causes 
exactly similar swellings to those caused by the ox warble-fly, 
though occurring in rather different regions — notably about 
the withers and in places where the galling of the harness 
increases their painful ness. This, of course, has nothing to do 
with the horse-botfly, whose grub lives in the stomach, but is a 
true Hypoderma, though of a different species from those 
infesting cattle. Very little is known about it, and I do not 
believe that the fly has ever been taken in this country. 

Mr. E. Wallace Hoare, F.R.O.V.S., of Cork, kindly 
procured me one of the grubs, but the fuller investigation of 
the pest at present is haraly possible, as it would of course be 
necessary to keep infested horses idle in order to learn anything 
of the life-history of the fly, instead of curing them as rapidly 
as possible, and returning them to work. 

Misoellanbous Notes. 

Notwithstanding the appearance of a large number of queen 
wasps in the spring, these insects were conspicuous by their 
absence in many districts last season, something in the peculiar 
weather conditions being apparently adverse to the establishment 
of nests. There were, however, a good many hornets in some 
places, and a complaint was received from a bee keeper that 
these insects were stealing his bees. He had observed them 
forcing their way into the hives notwithstanding the resistance 
of the scouts, and flying off with their victims, which they took 
back to their nests to feed to their grubs. Two hornet’s nests 
were located in the neighbourhood, and they proved very difficult 
to destroy, as they were in hollow willow trees. 

There have been some inquiries about Narcissus-fly (Merodan) 
whose grub destroys bulbs. Mr. E. T. England, of Exeter, tells 
me that he is experimenting with the view of killing the grubs 
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while still within the bulbs, and the results of his experiments 
will be looked forward to with great interest. 

Much interest was aroused in the summer by the reappearance 
of the Antler Moth (Chaereas graminia) in hill pastures in the 
Peak and the Lake District, and very alarmist reports appeared 
in many newspapers. The matter was at once taken up by the 
Food Production Department of the Board of Agriculture, and 
it was found that the reports had been greatly exaggerated. No 
good meadow grass or crops were attacked, but only upland 
pastures at an altitude of 750 ft. and over. The special causes 
to which the attack was judged to be attributable were the 
scarcity of birds, especially the lapwing ; the severe winter 
with a marked absence of mild spells ; and the regulations 
forbidding the burning of moorlands and mountain grass 
areas. 

Oases of extraordinary increase in a common insect, owing 
to a combination of circumstanoes favourable to it, are of 
frequent occurrence. Such attacks, it is reassuring to note, are 
very rarely repeated the following year. Six previous attacks 
of the i^tler Moth have been recorded in Great Britain during 
the past century. Two of these were in the same county 
(Cumberland), but there was an interval of seventy-five years 
between them. 

Oboil Warburton. 

School of Agriculture, 

Cambridge. 
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FIELD EXPERIMENTS, 1917. 

The season of 1916-17 must be described as a very unfavourable 
one agriculturally. After the harvest of 1916 the jjionths of 
October and November were dull, cold, and accompanied by 
much rain, so that preparation of the land and winter seeding 
were carried out with difficulty. December was better, and 
was followed by a mild, open time in the first part of January, 
1917, the weather then turning very cold. February was 
exceptionally dry, only *88 in. of rain falling, but the weather 
was intensely cold, \Ath. snow and frost, so that nothing could 
be done on the land. Then came March and April, both cold and 
unseasonable, though dry, causing a very late spring, with but 
little growth of grass. May and June were both better, and 
Jul> also fair, but then followed a very wet August, rain 
falling continuously and putting off the corn harvest until well 
into Hei)tember. 5*65 in. of rain fell in August. Things 
improved somewhat in September, and, though it was neither 
a dry nor a warm month, the harvest was got in. The corn 
yields were disappointing owing to the drought in the late 
spring, and the condition of the grain was much injured through 
“ weathering,” while, owing to the same causes, the hay yield 
was spoilt, and a great contrast to the heavy crop of 1916. Nor 
was the season favourable to root crops, and considerable 
difficulty was experienced with them in getting a plant. 
Potatoes also suffered very considerably from disease. The 
total rainfall for the twelve months was 29*25 in. as against 
27*94 in. in 1915-16. 

Continuous Growing op Wheat {STACKTAnB Field) 
1917 (41st Season). 

The different principal operations were carried out as 
follows ; — 

1916, Oct. 6 — Farmyard manure applied to plot 11b, 
4 tons 10 cwt. L qr. 13 lb. per acre, the manure 
containing *814 cent, of nitrogen. 
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1916, Oei 25 — “ Red Standard ” wheat drilled, 10 pecks 

per acre ; seed dressed with sulphate of copper. 

„ Oct. 25 — Mineral manures sown. 

1917, May 11 — Rape dust applied, 448 lb. per acre ; 

contained 4*60 per cent, of nitrogen. 

„ May 17 — Nitrogenous top-dressings (nitrate of 
soda and sulphate of ammonia) applied. 

„ June 6 — Nitrogenous top-dressings (nitrate of 
soda and sulphate of ammonia), second appli- 
cations. 

„ Aug. 23 — Wheat cut. 

„ Sept. 15 — ^Wheat carted an<l stacked in field. 

„ Oct. 2 — Corn threshed. 

„ Nov. 5, 6 — Corn dressed and weighed. 

J918, Jan. 14 — Corn valued. 

The wheat came up very fairly, but did not look well in 
January; it improved by April, however, and in June, 
considering the {>eriod of drought experienced, was quite 
promising. Speaking generally, the nitrate of soda plots 
were di#oidedly superior to the sulphate of ammonia ones, and 
the farmyard manure plot seemed the best of all. 

The harvest results are given in Table I., pag(' 222. 

The wheat crop was, despite the unfavourable conditions, a 
decidedly better one than that of 1916, and was much like that 
of 1915. Of the two unmanured plots, plot 7 was the more 
satisfactory one to take as a guide, and it showed 12^ bushels 
of corn per acre with practically 7 cwt. per acre of straw. 
Minei'al manures alone gave an increase of 1^ bushels of corn 
and 2 cwt. of straw. 

Sulphate of ammonia, without mineral manures, gave very 
variable results ; where (plot 2b) lime had been given as long 
ago as 1897 there was still a crop, though a lower one than on 
the unmanured land, and now, for about the first time, the 
heavier application of lime (4 tons per acre) on plot 2bb 
showed superiority, giving 2^ bushels more corn per acre 
than the unmanured plot. The low yields on plots 2a, 5a, 8a, 
8b all show that lime is required when sulphate of ammcmia 
is used, while the similar low yields on plots 2aa, 2b, 8afit, 8bb 
indicate that the lime previously iBpplied now requires 
renewing. On plot 5b alone, where 1 ton per acre of lime 
was given in 1905, is there an increase — one of 4*3 bushels of 
com— over the unmanured produce. 

Nitrate of soda gave markedly better results than sulphate 
of ummonia, the difference in its favour, on plots such as 5b 
and 6 which are comparable, being rather over 13 bushels. Even 
xmd by itself, without minerals, nitrate of soda at the rate of 
1 cwt. per acre (plot 3b) gave 7^ bushels, and at the rate of 
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Table I. — Oontinuom Chvwing of Wheat, 1917 
(41«^ Season). 

(Wheat grown year after year on the eame land, the manures being applied 

erery year.) 

Staokyard Field— Produce per acre 




Head com 

Tail 

com 







Straw, 

Plot 

Manures per aore 




ohaff 


No of 

Weight 


Ac 



bush 

per 

bushel 

6 





Lb 

Lb 

0 q lb 

1 

Unmanured 

95 

66 0 


1 6 8 6 

2a 

Sulphate of ammonia ( = 25 lb am- 





monia) 

27 

66 0 

6 

1 1 13 

2aa 

As 2a, with 6 cwt lime, Jan , 1906, 






repeate<l 1909, 1910 and 1911 

11 8 

55 5 

20 

6 2 25 

2b 

As 2a, with 2 tons lime, Dec , 1897 

As 2b, with 2 tons lime (repeated), 

76 

56 5 

12 

7 2 26 

Sbb 






Jan , 1905 

16 0 

56 0 

24 

10 3 4 

8a 

Nitrate of soda (=50 (b ammonia) 

28 4 

52 0 

60 

12 8 16 

8b 

Nitrate of soda (=25 lb ammonia) 

20 0 

60 0 

80 

12 3 13 

4 

Mineral manures (superphosphate, 8 




8 8 is 


cwt , sulphate of potash, | cwt ) 

189 

64 0 

12 

5a 1 

Mineral manures and Sulphate of am- 






monia (=25 lb ammonia) 

no 

66 2 

10 

6 2 10 

6b 

As 5a, with 1 ton lime, Jan., 1906 . 

168 

68 6 

10 

9 0 9 

6 

Mineral manures and nitrate of soda 






(=26 lb ammonia) 

30 0 

56 2 

15 

18 0 27 

7 

Unmanured . . . . 

12 5 

58 5 

20 

6 8 22 

8a 

Mineral manures and (in alteruate 






years) sulphate of ammonia ( = 50 lb 
ammonia) 

20 

64 0 

4 

1 1 27 

8aa 

As 8a, with 10 cWt lime, Jan , 1905 
Minei^ manures, sulphate of ammonia 

50 

680 

6 

3 1 16 

8b 






( = 60 lb ammonia) omitted (in 
alternate years) 

46 

58 0 

8 

3 0 2 

8bb 

As 8b, With 10 cwt. lime, Jan , 1905 

76 

58 0 

8 

5 0 8 

9a 

Mineral manures and (in alternate 






years) nitrate of soda (=50 lb 
ammonia) 

28 5 

57 6 

14 

16 1 23 

9b 

Mineral manures, nitrate of soda 






(=50 lb. ammonia) omitted (in 
alternate years) 

166 

67 7 

8 

9 1 16 

lOa 

Superphosphate 8 cwt , nitrate of soda 






(=25 lb. ammonia) 

23 9 

56 5 

10 

18 8 18 

10b 

Bape dust (=25 lb ammonia) . 

15 6 

67 5 

12 

9 0 5 

Ua 

Su^hate of potash 1 cwt., nitrate of 






s^ (=25 lb ammonia) 

26 2 

57 2 

14 

15 2 9 

lib 

FanOyakl manure (=100 lb am- 






monia) 

27-9 

67 2 

14 

18 1 18 
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TA.BLB II * — OorUintuyuB Growing of Barley^ 1917 
(41^/ Seaeon), 

(Barley grown year after year on the same land^ the manures being applied 

every year.) 

Stackyard Field— Produce per acre. 




Head com 

Tall 

com 

Straw, 

chaff, 

Ac. 

Plot 

Manures per acre 

No of 

bUBh. 

Weight 

per 

bush 

1 




Lb 

Lb 

0 qlbT 

1 

Unmanured 

17-2 

43-7 

34 

11 0 1 

2a 

Sulphate of ammonia (>^26 lb. am- 
monia) 

_ 

_ 

4 

! 2 0 18 

2aa 

Aa 2a, with 5 owt. lime, Mar, 1906, 
repeated 1909, 1910 and 1912 

12*6 

42 0 

20 

8 3 8 

2b 

As 2a, with 2 tons hme, Dec., 1897, 
repeated 1812 

12 6 

43 0 

28 

11 2 9 

2bb 

As 2a, with 2 tons lime, Dec , 1897, 
repeated Mar., 1906 

16-9 

48 2 

28 

11 1 8 

8a 

Nitrate of soda («s50 lb. ammonia) 

20 8 

43 1 

84 

12 3 19 

8b 

N\trate of soda (»26 lb. ammonia) 

19 1 

43 2 

32 

11 1 22 

4a 

Mineral manures' 

18 6 

47 7 

20 

9 3 12 

4b 

As 4a, with 1 ton lime, 1915 

21 6 

46 2 

28 

11 3 24 

8a 

Mineral manures and sulphate of am- 
monia (»25 lb ammonia) 


49 0 

4 

3 1 23 

6aa 

As 5a, with 1 ton lime. Mar., 1906, 
repeated 1916 . 

27 2 

49 0 

32 

14 0 3 

6b 

As 6a, with 2 tons lime, Dec., 1897, 
repeated 1912 

21 2 

47 6 

28 

11 1 14 

6 

Mineral manures and nitrate of soda 
( «26 lb. ammonia) . 

24 7 

18 2 

32 

12 8 27 

7 

Unmanured .... 

14 5 

47 7 

20 

8 0 8 

8a 

Mineral manures and (in alternate 
years) sulphate of ammonia (« 60 lb. 
ammonia) . . . . 

47 

49 0 

6 

3 0 7 

8aa 

As 8a, with 2 tons lime, Dec., 1897, 
repeated 1912 ... 

28-8 

48 7 

86 

12 2 22 

8b 

Mineral manures, sulphate of ammonia 
(»60 lb. ammonia) omitted (in 
^ternate years) 



4 

1 8 1 

8bb 

As 8b, with 2 terns lime, Dec., 1897, 
repeated 1912 .... 

21-4 

47 7 

32 

12 0 1 

8a 

Mineral manures and (in alternate 
years) nitrate of soda (=60 lb. am- 
monia) 

24&»7 

491 

28 

14 3 5 

8b 

Mineral manures, nitrate of soda 
(s 60 lb. ammonia) omitted (m 
^temate years) .... 

16‘3 

480 

20 

8 8 24 

10a 

Superphosphate 3 cwt., nitrate of soda 
(s 26 lb. ammonia) 

24 6 

48 7 

32 

18 1 18 

10b 

Bape dust (ss26 lb. ammonia) . 
Sulphate of potash 1 cwt., nitrate of 
soda (as26 lb. ammonia) . 

16*6 

48 7 

20 

8 2 25 

11a 

26-6 

48 7 

30 

14 2 27 

Ub 

Famyard manure (»100 lb. am- i 
moem) 1 

26 7 

48^7 

82 

18 0 18 


1 SaperplMwphate8owt,iralphateofpotaebiowt. 



2 cwt. per acre 11 boBbelflf of com increase ow no numnre. 
With minerals, 1 cwt. of nitrate of soda produced (plot 6) 
80 bushels of com with 18 cwt. of straw, this being a slighidy 
better crop than produced by 2 cwt. (plot 9a), and plot 6 was 
indeed the highest yield of the whole ' series. Farmyard 
manure (plot lib) gave only slightly lower produce and the 
most straw of all. It was much superior this season to rape 
dust (plot 10b), though previously there had been but smdl 
differences between these. 

Lastly, as between 10a and 11a, the application of potash 
without phosphates produced 2*3 bushels more com than did 
the phosphate without potash. 

The grain was valued, as usual, by Mr. T. Smith, junr., of 
Bedford. The best samples were those from plots 5a, 5b, and 7, 
and the worst came from 2aa, 2b, 2bb, and 3a. ^nly the 
former were of fair average quality for the season. ^ 

The amount of tail corn was greater than usual owing to 
the corn sprouting through the bad weather at harvest time. 
The produce of plots 3a and 3b (nitrate of soda) happened to 
be at the top of the stack, and so experienced this the more. 

Continuous Growing op Barley (Stackyamj) Fiklb) 
1917 (4l8T Season). 

The principal field operations were Carried out as follows ^ — 

1&17, April 9 — Farfnyard manure applied (plot 11b) 
8 tons 5 cwt. 1 qr. 101b. per acre ; contained 
nitrogen *444 per cent. 

„ April 23 — Chevalier ” barley drilled, 9 pecks 
per acre ; mineral manures sown same day. 

„ May 11 — ^Rape dust applied (plot 10b) M8 lb. 
per acre ; contained nitrogen 4*60 per cent. 

„ May 18 — Nitrogenous top-dressings (first dress- 
ings) applied. 

„ June 6— Nitrogenous top-dressings (second dress- 

ings) applied. 

„ Sept. 7 — Barley cut. 

„ Sept. 15 — Barley carted. 

„ Oct. 3 — Barley tiireshed. 

„ Nov. 5 and* 6— Corn dressed and weighed. 

1918, Jan. 14-i-<k>m valued. 

It may be noticed that, as compared with that used earlier 
in the season for the wheat crop, the farmyard manure here 
applied was nearly twice the weight, it being so much poorer 
in nitrogen. This was largely due to the heap having had snow 
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lying on it, this then molting and soaking through the mass. 
This matter, with the comparative analyses, is referred to 
in ^^Oocasional Notes,” No. 3, January, 1918. All things 
considered, the barley did very fairly, the crop being a 
better one than in 1916 or 1915, and being only slightly 
below that of 1914. 

The harvest results are given in Table 11., page 223. 

The unmanured produce is best represented by plot 1, the 
duplicate (plot 7) having been subject to much surface washing. 
It amounted to just over 17 bushels of corn and 11 cwt. of 
straw per acre, the yield of this plot in 1914 having been 
17*8 bushels of corn. 

Mineral manures alone added 1^ bushels, but with the 
addition of lime as well (plot 4b) an increase of 4^ bushels of 
corn was obtained. 

The superiority of nitrate of soda to sulphate of ammonia 
shown this year with wheat was not brought out in the case of 
the barley crop ; indeed, nitrate of soda, used by itself, gave 
but dmall increase over the untreated plot. There was the 
usual failure with sulphate of ammonia used without lime 
(plots 2a, 5a, 8a, 8b). One ton of lime per acre (plot 2aa) 
proved insufficient, but 2 tons (plot 5aa) gave with sulphate of 
ammonia and minerals the highest yield of the whole series, 
viz. 27*2 bushels. The desirability of using mineral manures 
with lime and sulphate of ammonia was shown in the com- 
parison of plots 5b and 2b, but doubling the amount of sulphate 
of ammonia did not give a paying return (compare plots 5b, 
8aa). 

Nitrate of soda, as stated, did not do well alone, 1 cwt. per 
acre (plot 3b) only giving 2 bushels more corn than the 
unmanured plot, and douMe the amount of nitrate of soda 
only adding another 2 bushels. Along with mineral manures, 
however, nitrate of soda did quite well (plots 6 and 9a), while 
the omission of the nitrate for a single year (plot 9 b) brought 
the crop down to the unmanured produce. 

As between phosphates and potash there was 1 bushel of 
corn in favour of the inclusion of potash (plots 10a, 11a). 

Farmyard' manure gave the second highest yield of the 
season, viz. 26*7 bushels of corn and th^ most straw (18 cwt.), 
this being markedly superior to the rape dust yield (plot 10b), 
this latter being very disappointing. 

The com was badly matured, and none of the samples were 
at all good, even for the season, so that detailed notes of them 
are not called for. The worst of all were those where nitro- 
genous manures had been used by themselves. On a basis of 
68f. per quarter, the best samples were priced at €2s. only, the 
worst at 608, 
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Rotation £xFflBiicaNT8.--TRB UNBUUkiirNm) MAtrtJEuju 
Yalub of Oorn and Cake {SrACfrAMD Fimijo). 

Series 0. 1914, Swedes^ fed on by Sheep with Oake and Com 
respectively ; 1915, Barley ; 1916, ^hreen Crop (Rape ) ; 

. 1917, Wheat. 

The rape crop of 1916, which was a fair one, was fed on the 
land by sheep, ^tember 6 — 18, the land being subsequently 
prepared for wheat. On October 24, 25, 1916, “ Red Standard ” 
wheat was drilled at the rate of 2 bushels per acre, and came 
up well. Throughout the season it did only &irly, and was 
not equal to the continuously-grown wheftt in, the same held, 
the straw being distinctly short. The crop was out on 
August 24, 1917, and carted on September 11, the corn 
being threshed on December 4. 

The harvest results are given in Table III. ^ 

Tablb III. — Rotation Experiment — the Unexhausted Manu- 
rial Value of Cake and Com. Series O {Stackyard 
Field) 1917 — Wheat after Oreen Crop.. 

Produce per acre. 




Head corn 

Tail 

com 

straw, 

Value of 
com per 
quarter 
on baei* 
of74«.6A 

Plot 

. - j 

Weight 

i 

Boeh. 

Weight 

per 

Imah. 

j 

Weight 

chaff, ! 
etc. 

1 

1 

Oom-fed Plot 

m 

170 

X4>. 

60*1 

Lh. 

104 

0. q. ve. 
12 2 7 

f. A 

74 6 

2 

0ake-fe4 Plot 

is 

16 8 

600 

94 

1 

11 8 9 

74 6 


The crop, it will be seen, was poor and not 4 boBheia per 
acre more tton that given by the uomanored plot in the 
continuouB aerieB. Moreover, there was no apparent advantage 
either in com or straw from tho cake-feeding as over the corn- 
feeding, a result similar to that obtained on the same land with 
barley in 1915. The swede crop of 1914, too, had been no 
greater on the cake-fed plot, and, altogether, no evidence has 
been adduced, in this rotation, to justify in practice the 
generally accepted superiority of cake-feed^ to oom-feeding 
on land of this light sandy loam character. 

Swiet D.-r-Second RtdeUion. 1916, 8tved», fid on by 
with Com -and Oaki reipocttvely ; 1917, Barley. 

The swede crop of 1916 was, to the extent of 12 tons per 
acre, fed on the land by sheep with com and cake respectie^ 
(^wt per acre), the land thereafter ploughed, and OheyaUir 
at the rate of 8 peeks per acre was drilled on Ajptil 21, 
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1917. The etM waa a better one comparatively than the wheat 
one on Series 0. It was cut on September 3, carted September 
9—11, and threehed December 5. The reenlts are given in 
Table IV. 

TabbH IV . — Botatian Experimmt — iht Unexhausted Man%^ 
rial Value of Cake an4 Com. Series D {Stackyard 
F%eld)y 1917. Barley — a^ter Swedes fed on. 

Prodace per acre 


Plot 

Crop 

Head corn 

Tail 

com 

Straw, 
chaff, dbc 

Value of 
com per 
quarter 
on 

bailie of 
68< 

Weight 

Baeh 

Weight 

per 

buBh 

Weight 

1 

C5om-fed Plot 

Lb. 

1,896 

27 0 

Lb. 

518 

Lb 

216 

0 q lb 

17 3 11 

« d 

64 0 

2 

Cake-fed Plot 

1,262 

24*4 

516 

218 

18 3 14 

66 0 


^Here, once again, the corn-feeding has produced a crop 
som^hat superior to the cake-feeding as regards corn, though 
the straw was leas. A similar result had been found on this 
land with the barley crop of 1913. The com was reported as 
being well-grown and well-matured. 

It is clear from the foregoing that, so far as regards the soil 
of Stackyard Field, the supposed superiority of cake-feedmg to 
corn-feeding on the land has not been brought out. The 
experiments on this subject have now been conducted suffi- 
ciently long to f^ustify this conclusion being drawn. Now 
and again it has happened that the barley crop immediately 
following the cake-feeding has proved itself better than that 
from corn-feeding, but this has by no means always been the 
case, BB^e,g, in 1917, and previously in 1913. Further, taking 
Into account all the four crops grown during the several 
rotations through which the experiments have proceeded, 
there has been nothing like the increase on the cake-fed 
land which would be represented by the difference of 
unexhausted manurial value between cake and com as set 
out in the recognised Tables of Valuation. 

This does not mean necessarily tttat the Tables are wrong, 
but it does throw great doubt on the universality of their 
implication, and points to the desirability of extending these 
experiments to land of a different class to that of Woburn. 

OBBBN-MANUROra Expsrimbnts. 

(a) stackyard Field, Series A. 

The land was ploughed and cultivated after the Wheet Crop 
of 1916, and green crops were drilled aa follows 
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May 10, 1917, plot 1, spring tares, 2 bushels per acre ; June 2f 
plot 2, rape, 5 lbs. per afere, and plot 3, mustard, 1 peck per acre. 
The rape was much attacked by “ fly,” but ultimately recovered ; 
the other two crops did well, though, owing to the season, it 
was not possible to grow a second crop of either. Sheep, having 
also 1^ cwt. per acre of cake (half linseed cake, half cotton 
cake), fed off the mustard, July 17 — 24, then the tares, July 
24 — August 1, and, lastly, the rape, August 13 — 16, in each case 
with cake as above. Wheat will follow as the crop of 1918. 

(&) Lansome Field. 

After the green crops of 1916 the land was ploughed for 
wheat, and, on October 24, 1916, “ Red Standard ” wheat, at the 
rate of 2 bushels per acre, was drilled. The crop w|| a very 
poor and weak one and there was great difficulty in keeping the 
land clean. Accordingly only the lower plots, 2, 4 and 6 were 
weighed. The wheat crop was cut on August 25, 1917, and 
threshed on October 2, the results being given in Table 


Table V — Green-Manuring Expei^ment (Lanemie Field). 


Produce of Wheat per acre, 1917~-after Green Orops 




1 Head com 

Tail 

com 


Value of 


Manuring 





Straw, 

com per 
quarter 
on baeiff 






Plot 

in 1916 



Weight 


chaff, Ac 



Weight 

Bush 

per 

bushel 

Weight 


of 74i ed 



Lb 


Lb 

Lb 

0 q lb 

i d 

2 

Tar«B ploughed m, 

670 

101 

66 6 

13 

7 3 0 

72 0 


with lime 




i 



4 

Rape ploughed m 

582 

10 3 

66 6 

9 

6 2 4 

72 0 


with lime 







6 

Mustard ploughed 

664 

10 6 

63 0 

7 ; 

8 3 7 

70 0 


1 m, with lime 








The smallness of the yields renders the experiment this 
season of but little value, and it is clear that some change must 
be introduced into the plan of cultivation. 

By the constant growing of the green crops the soil has 
become too open, and the green crops, though they have added 
nitrogen to the soil, do not seem able to pass it on to the com 
crop. There is, consequently, little in the results of this year 
on which to base any conclusion, though it is noticeable that 
mustard has produced decidedly the most straw with as many 
bus||plB of com as the tares or rape. 
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INFLUBNOU OP MaGNKSIA ON WHEAT. 
{Lansome Field). 

In 1915 there had been an experiment in this field, one plot 
of Iwd, jV^h acre in extent, being left untreated, and an 
adjoining one treated with Magnesia at the rate of 4 tons per 
acre, the Magnesia-treated plot then yielding nearly 7 bushels 
more wheat and 4^ cwt. more straw per acre than the untreated. 
These two plots were kept under observation in 1917, and 
a fresh one was added to which again 4 tons of Magnesia per 
acre were given. Wheat (“ Red Standard ”) was drilled on 
October 24, 1916, and top-dressed in May 1917 with a little 
sulphate of ammonia. Magnesia was applied on March 24, 
1917. The crops, like the green-manuring ones in this field, 
were very poor, but showed a decided benefit from the appli- 
cation of Magnesia, whether put on in 1915 or freshly in 1917. 
The increase in the straw yield is specially notable. The results 
are given in Table VI. 


Table VI . — Magnesia on Wheat, 1917 {Lansome Field). 

^ Produce per acre _ 




Head com 


Tail 

com 

1 

1 

straw, 

Value of 
com per 
quarter 

Plot 

Treatment 

Weight 

Bush 

Weight 

per 

bushel 

Weight 

chaff, Xc 

on 

l>aB 18 of 
74i 6d 



Lb 


Lb 

Lb 

0, q lb 

i d 

1 

Without magnesia 

S80 

66 

58 0 

10 

8 8 15 

74 0 

8 

With magnesia 
(i tons per acre 
applied 1915) 

670 

10 2 

56 0 

16 

8 2 18 

72 0 

8 

With magnesia 
(4 tons per acre 
applied 1917) 

690 

10 2 

68 0 

10 

14 1 14 

73 0 


GRASS EXPERIMENTS. 

1. Broad Meady 1917. 

(a) Improvement of Old Pasture. 

(ft) Varieties of Lime. ^ 

(o) Different Forms of Lime. 

The demand for a large supply of hay led to Broad Mead 
being hayed again, for the third year in succession, and, accord- 
ingly, a further set of results is available in the above 
experiments. No fresh applications of lime or manure were 
given, but the plots were all chain-harrowed in February, 1917. 
The grass was out July 2 — 5, and the hay carted in good 
condition July 4 — 7. The results are set out in the three 
Tables VII., VIII. andfIX. 
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Table TIL — Improvmnmt of Old Paature {Broad Mood). 
Produce Haj per acre, 1917 


Plot 

Manuring per acre in 191S 

Weight of 
hayperaors 

1 

( Basic slag 10 cwt . ) 

T 0 o, »>. 
15 10 


i Nitrate of potash 1 cwt j 

2 

1 Mineral superphosphate 5 cwt ) 

18 2 0 


\ Sulphate of potash 1 cwt . J 

3 

( Basic Blag 10 cwt ) 

( Sulphate of potash 1 cwt ) 

17 8 0 

4 

No manure 

f Lime followed (in 1918) by — "j 

14 2 0 

5 

j Superphosphate 8 cwt [ 

i Sulphate of potash 1 cwt j 

12 0 0 

1^1 8 0 

6 

Dung 13 tons 


Table Till. — Vartetm of Lime on Orasi Land {Broad 

Mead). 

Produce of Hay per acre, 1917 


Plot 

1 

Lime applied in 1910 and again in 1916^ I 

Weight of hay per acre 

1 

Buxton lime 

T c 4 lb 

17 10 

2 

Ohalk lime 

16 8 0 

S 

Magnesian lime 

17 0 0 

4 

No lime 

t 1 S 0 

5 

Lias lime 

16 0 0 

6 

Oolite lime 

15 3 0 


1 Two tons per acre in each t ase 


Tablb IX, — Dxffvrmt Forms of Ltme on Orass Land 
{Broad Mood) 

Weights of Hay per acre, in 1917 


Plot 

Lime applied, 191S> 

Weight of hay per acre 

1 

Lump lime 

T 0 q Ih. 

16 2 0 

8 

Ground lime 

16 10 

8 

No lime 

13 3 0 

4 

Ground limestone . 

1 10 0 0 

6 

Ground ohalk 

1 11 2 0 


^ 90i pec acre (indepaidentlp.of osrriage, cartase, Ae ), was spent on each plot forth* 

liineiiseiL 


The hay crop of 1917 waa small as compared with the 
exceptionally go^ one of 1916, when, In several oases, ovm 
two tons per acre of hay were obtained on this field, and in 
one case 2 tons 8 cwt 
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lu th» (a) serieB (Table YII.) the dung plot (6) gave» aa 
usnaly the higheet return. The other resulte were much on 
the lines of 1915 and 1916, the best of these being Plot 3 (basic 
slag and sulphate of potash). 

in^ the (b) series (Table YIII.) all the applications of lime 
(renewed in 1916) produced iij^crease of crop, the greatest being 
with Buxton lime (plot 1), and the next best with magnesian 
lime (plot 3), chalk lime (plot 2) giving practically as much, 
and lias lime and oolite lime (plots 5 and 6) but little less. The 
results generally, as compared with the control plot, were more 
marked than in previous years. 

In series (c) (Table IX.) again the unlimed plot (3) gave the 
lowest yield of hay, the highest produce being from the use 
of ground chalk (plot 5) and ground limestone (plot 4), both 
showing a marked increase on the unlimed plot. 

2. Charity Farm— Westbrook Field, 1917. 

Plot 1 (always mown) and plot 2 (alternately grazed and 
mown) were made into hay in 1917. The plots were chain- 
hartewed in May, the grass cut July 12 — 16, and the hay carted 
July 16 — 19. The weights of hay obtained are given in 
Table X. 


Table X. — Grass Experiment, Charity Farm, Westbrook 

Field, 


Plot 

Produce of hay per acre, 1917 


1 

Alwaye hayed 

T 0. 

1 4 

q. lb. 

3 14 

2 

Alternately hayed and grazed .... 

1 6 

8 0 


Samples of the hay from these plots were submitted for 
botanical examination to Prof. Biffen who reported that, 
botanically, there was but . little difference between the 
herbage of the plots. 


Raikfall at Woburn Experimental Station, 1916-17. 
(292 ft. above sea level.) 



- 

No.of dayi 
wita *01 in. 


Total 

No of daya 
with *01 in 


Total 

or more 


or more 


Inchee 

reoofded 


Inchei 

recorded 

ISIS. 

March 

1*56 

20 

October 

. 2 67 

22 

April . 

1*46 

14 

NoTembsr . 

SHM) 

12 

M.7 . 

1*96 

9 

Dsoenbtf . 

2*60 

14 

Jane . 

2 60 

9 

1917. 



July . 

8*47 

9 

iMMaaj 

1*45 

IS 

Augttct 

5*65 

22 

Wekawf 

•86 

10 

September 

1*95 

11 


Total . . . SS'M 170 
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POT-CULTURE EXPERIMENTS, 1917. 

I. The Hills' Experiments — The infliience of Barium 
Compounds on Wheat. 

The work decided on for 1917 was to test the inflaence of 
compounds of barium, this being an element not previously 
studied at Woburn. The compounds selected were the 
commoner ones, viz., the sulphate, carbonate, hydrate, nitrate, 
and chloride. Of the two first-named and the nitrate, the 
anhydrous salts were used, the hydrate with eight molecules of 
water and the chloride with two. The quantities employed 
were, in terms of the element barium, *10 per cent, and *20 per 
cent, respectively in each case, except that with the chloride 
the smaller amount of *05 per cent, was also used, sinSi, though 
little was known as to the effect of barium salts, it might be 
expected that, if any salt proved hurtful, the chloride would. 
The applications were given, as usual, as percentages of the soil 
after fine grinding and intimate mixing of the several applica- 
tions with the soil. The *10 per cent, application, it may be 
said, was equivalent to a dressing of from If tons to 2| tons per 
acre, ifccording to the different compounds used. The soil 
employed was that from Great Hill, and was a light sandy 
loam. 

Each application was in duplicate the pots being prepared 
early in December, 1916, and wheat (“ Square Head’s Master ”) 
being sown December 19. 

Germination was satisfactory and regular in the case of the 
control, sulphate, carbonate, and hydrate of barium pots, but 
with the nitrate ones began an irregularity extending more 
or less to all the nitrate and the chloride pots, this being more 
aocentuat«Ml with the heavier dressings. 

While the former applications had, by January 13, 1917, 
produced 9 — 11 plants out of 17 seeds sown, the first plants in 
the nitrate pots did not appear until that day with the lighter 
(*10 per cent.) application, and not until February 15 with the 
Wvier (*20 per cent.). Ultimately 11 plants were obtained 
with the former, but 3 only with the latter. 

In the case of the chloride there was retardation at first 
with *05 per cent, though ultimately all 12 plants came up ; 
with *10 per cent, nothing came until January 21, though 
ultimately there were 10 p^ts in each pot ; with *20 per cent, 
in one pot 4 plants came, and in the duplicate 7, all after much 
retardation. All gaps were filled up by resowing, but the 
general results were unaffected. 

From this it is clear that, in the case of barium compounds, 
the sulphate, carbonate, and hydrate are all without e^ect on 
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germiBAiion, but that the nitrate and chloride alike act 
injuriously, as small a quantity as *05 per cent, of barium in 
these forms retarding germination, and *10 per cent, and more 
proTing injurious to growth. 

TSie above appearances were maintained pretty well all 
through, the control pot, sulphate, carbonate, and hydrate ones 
being all much alike, while the weaker plants of the nitrate and 
chloride series went from bad to worse. Thinning was done on 
April 24, the wheat came into ear June 14, and was ripe about 
August 10. 

In the nitrate series there were, with the *10 per cent, 
application, only S plants out of 24 possible, while with the 
*20 per cent, dressing the few plants that appeared all died off 
entirely. 

As compared with similar experiments with other salts, e,g» 
copper salts in 1914, it is somewhat remarkable that the forcing 
power of the nitrate did not seem to counteract the toxic effect 
of the element. 

With barium chloride, the lowest amount (*05 per cent.), 
whiltf retarding the germination at first, gave ultimately plants 
as good as the control ones; *10 per cent, gave a decidedly 
reduced crop, and the heaviest dressing (*20 per cent.) hardly 
any crop at all, the injury here being very marked. 

Table XI. gives the harvest results, and the relative 
appearances of the crops are shown well in Figs. 1 and 2. 

The roots of the several sets were subsequently examined, 
but showed no marked differences of character. 


Tablb XI . — Banum Compounds on Wheat, 1917. 



Com 

Straw 

No treatment . 




100 

100 

Barium sulphate containing 10 per cent, barium 


106 6 

lp4 0 


I* 

„ 30 

II II 


106 0 

1018 


carbonate 

,1 -10 



116 8 

110*8 



.1 30 



105-8 

103*6 


hydrate 

10 

II II 


127 0 

1819 


II 

1, 30 

II 1 


108 4 

- 1811 

n 

nitrate 

„ 10 



68 7 

814 


II 

,1 30 

fi II 


— 

— 


chloride 

„ *05 



116 6 

104*4 

If 

II 

„ *10 

II II 

. 

86 8 

819 

»♦ 

II 

„ 30 

II II • 


10 

8*0 


Th6 diflferences in results are not sufficiently definite in 
^ case of the sulphate, carbonate, or hydrate to draw any 
ciear conclusions, though there would seem to be a slightly 
iMiniiJating-*effect,*mor^ 6S|>6oiaily in the straw. 




m arJto 

With the nitrate, however, a bjistiiotii eAiot wwi 

Ahown, *10 per oent. iajcur^ the crop ai^ *80 per cent 
deetroying it altogether. With the chloride *05 per cent, of 
barium did neither barm nor good, *10 per cent, gave a deddedly 
reduced crop, and *20 per cent, poetically deitroyed it. 

The following general concluaiona may accordingly be 
drawn ; — 

1. That barium in the form of anlphate, carbemate, or 
hydrate is, when need up to *20 per cent, of barium, harmlesa, 
and, possibly, slightly stimulating in nature. 

2 That barium used as nitrate is injurious at the rate of 
*10 per cent, of barium, and, if used stronger, will destroy the 
'crop altogether. 

3. That barium used as chloride is harmless if not exceeding 
*05 per cent, barium, but in amounts greater than thiMs toxic, 
and in excess will destroy the crop. 

II. Expertmmts on Acid Soih — the relative influence ofOauetie 
Lime and Carbonate of Lime. Wheat. Second year^ 1917. 

The general plan of this experiment — commenced in 1916 — 
was given in last year's Report (vol. 77, 1916, pp. 257-8). 
The work was now carried on for the second year, no further 
applications being giren, but wheat merely resown. The soil 
is the acid one of plot 2a of the continnous wheat series in 
Stackyard Field, where sulphate of ai^inonia alone had been 
used for. many years. The applioations were of lime and 
carbonate of lime respectively vk rates of 1 ton, 2 tons, 3 tons 
and 4 tons per acre of lime or its equivalent in carbonate of 
lime. After the crop of 1916 the soil was taken out of the 
pots, the roots removed, the soil sieved and replaced, and 
wheat sown early in December, 1916. Qermination was 
satisfactory even on the control pots to which no lime had 
been given, bnt the crop suffered much from the severe 
weather of January, February and Kerch, 1917. Sulphate of 
ammonia at the rate of 1 cwt. per acre (as in the field) was 
given to all on May 16 ; this, it should be mentioned, was not 
done in the 1916 experiments. 

As usual, the control seta (no lime), though coming up well, 
made little progress, and were very poor and short. The 
8^ tons, 3 tons and 4 tons of lime all were better than the 
1 ton in the earlier stages, but, later on, as the lime applicstian 
increased, the crop shortened in lengtti but bec^e mim 
leafy. The com was ripe by August 18, snd the appearances 
arejgell shown in fig. 3, the harvest results being set out In 
itmgTmi. 

Ime experiment with ourbonate of lime in ffiane of csuaMh 
hme was similariy eondueaed, and mnek Oie mm 
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weitt obeerved, the heavier apphoations giving crops reduced 
iu length but moi*e leafy. The main point of difference was 
that in no case was the crop with carbonate of lime as good as 
the corrseponding one with caustic lime. Fig. 4 shows the 
groi^ng orops, and Table XII. gives the weighings along with 
those from the use of lime itself. Sparry — though allowed to 
grow — never came to much, and was not prominent as in 1916. 

The gradual shortening of length of straw with increase of 
lime or carbonate of lime will be noticed from Table XIL, this 
being more marked than in 1916. As regards yield, with lime 
the results were just the same as in 191G, 3 tons giving the 
best return both of corn and straw, this falling off slightly 
with the 4 tons application. With carbonate of lime, however; 
the yields were progressive as the applications increased. 
Practically, therefore, the results of 1916 were fully confirmed 
by those of 1917, showing that 1 ton of caustic lime or of the 
equivalent of this as carbonate of lime was insufficient, and 
that 3 tons per acre of lime or the eqmvalent of 4 tons of lime 
applied as carbonate of lime gave the best return, 4 tons of 
cauAic lime being somewhat excessive. 

The gradual increase in the percentage of nitrogen in the 
grain as more lime was given was, as in 1916, again noticeable. 


Table XII. — Lim$ and Carbonate of L^rm on Aad Soil, 1917. 


Treatment 

LeB^h 

Ear 

Len^h 

Straw 

Weight of 

Percent- 
age of 
Nitro- 
gen in 
grain 

Corn 

Straw 

1 

Untreated . 

Inchee 

Inches 

78 

Grms 

25 

Orms 

146 

2 68 

Lime (CaO) 1 ton per acre 

2 66 

281 

21 7 

26 90 

1 97 

, 2 tons „ 

2 76 

24 1 

89 9 

67 80 

2 42 

»» ^ « »i 

2 71 

22 3 

48 3 

63 06 

2 78 

t ,1 „ 

2 68 

19 6 

89 4 

61 76 

2 77 

Carbonate of lime»l ton lime per acre 

2 66 

26 4 

18 9 

26 10 

2 23 

„ „ -«2tons , , 

2 79 

22 4 

28 6 

86 90 

264 

» »l V *1 » 

2 78 

20-0 

842 

48 80 

2 70 

»» »» 1 , ,, ,, 

2 61 

19 8 

84*6 

68 46 

2 70 


III, Fehpar as a source of Potash. 
(a) On Bed Clover. Second Year, 1917. 


As stated in last yearns rejport (Vol. 77, 1916, p. 257) the 
wperiments conducted in 1916 with Felspar proved no more 
promising than those of earlier years, though a fresh crop, red 
clover, was tried, tip to then, however, the effects bad only 
beeii tried on the crop of the year of the application of 
filqpar* It was now thought wril to see whether, if the feli^ttr 
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were allowed to remain in the soil for a second year, it might 
not show some inflnence. Bed clover having l^en grown in 
1916, then showing, as stated, no differences ttom the use of 
felspar, it was decided to retain the pots as they were, and sow 
a second crop of red clover. No further application ot felspar 
was given, and the only change made was that a little super- 
phosphate was added to each pot. The different forms of 
application are set out in Table XIII., and were the same as 
in 1916. 

The soil used was from Great Hill, a light sandy loam 
containing *21 per cent, of potash (K,0). The felspar contained 
8*5 per cent, of potash, and was very finely ground. 

The old clover plants of 1916 were removed, the surface 
soil stirred, and red clover sown on April 16, 1917. A good 
plant was obtained, and until July there were no diff8lences to 
be seen. Then, however, the pots to which felspar or potash 
salts had been applied began to show marked superiority over 
the untreated. The crop was cut on July 26, and was then 
allowed to go on growing, a second cut being taken on October 5. 
Between these dates, unfortunately, continuance of wet weather 
obliged the keeping of the pots under cover, and many of the 
plants suffered, and the crop got uneven. Consequently the 
weighings of the second crop are not so satisfactory or reliable 
as those of the first crop. Still, it is thought better to give the 
results of both first and second crops, more especially as they 
both tend in the same direction. These results are given in 
Table XIII., and, for purposes of better comparison, they are 
stated in terms of the dry matter obtained in each crop. 


Table XIII . — Felspar on Red Clover, Second year^ 1917, 




First crop 

Second crop 

First and second 
crops 


Treatment 

Total 

dry 

matter 

Per- 
centase 
of nn> 
treated 

Total 

dry 

matter 

Per- 
centage 
of un- 
treated 

Total 

dry 

matter 

Per- 
centage 
of un- 
treated 

1 

No treatment . 

Grms 

6174 

100 

Grms 
27 23 

100 

Grms 
78 97 

100 

2 

Felspar 10 cwt. per aore 
Felspar 10 „ „ \ 

Common [• 

70 93 

187-2 

29 01 

106 5 

99 99 

126 6 

3 

70-44 

1861 

30 62 

112-4 

101*06 

128 0 

1 

salt 3 ,, , j 

Common 

Mlt 2 

49 83 

96 4 

26-27 

96-4 

76*66 

96*8 

6.] 

Felspar 10 „ „ \ 

Lime 6 „ ,, J 

72*94 

141*0 

84 87 

128-0 

107 81 

136*6 

6. 

Lime 5 „ „ 

66*10 

106 6 

26 96 

26-8 

81*06 

102*6 

7 

Sulphate of potash contain- 
ing the same potash as 
in 10 cwts. fel^Mtr. 

71-01 

187*2 

i 

87*62 

187*8 

108 68 

187*4 
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From these figures it will be seen that in every case of the 
application of felspar, whether used alone or with salt or with 
lime, there was an increase of yield, this ranging from 26 to 
36 per cent. ; also that the increase was not much less than that 
obtained from using sulphate of potash containing the same 
amount of potash as the felspar (8*5 per cent.). Further, the 
comparison of Nos. 4 and 6 with the rest showed that the 
increases obtained were not the result of using the salt or the 
lime, these when used alone showing practically no benefit. 
On the whole, the mixing of lime with felspar answered best. 

It would, accordingly, appear that the felspar, though it 
failed to show any result in the first year of its application, yet 
if left for a second year seemed then to come into action, and 
to produce a beneficial result on a soil poor in potash. 

(b) Oh Mustard and BarUy, First Tear, 1917. 

Simultaneously with the foregoing, two other series of 
experiments with felspar were tried, the crops being respectively 
mustard and barley. In these the same felspar, but in larger 
amoilnt, viz., at the rate of 1 ton per acre, was used. Also there 
was some alteration in the combinations with the felspar, lime 
being again employed, but sulphate of soda and sulphate of 
magnesia were used in place of common salt. These new sets, 
it will be borne in mind, were with felspar in its first year of 
application. 

It is unnecessary to set out the results in detail, for it is 
sufficient to say that with neither crop, nor with felspar in any 
form of combination, was there any benefit shown, the results 
not differing from one another by more than what is attributable 
to experimental error. In short, the earlier results obtained in 
these experiments with felspar were exactly confirmed, and 
showed that in its first year of application telspar exercises no 
benefit. These two series will be allowed to go on for another 
year, in order to see whether the felspar shows, as with the red 
clover, any beneficial result in the second year. 

IV. Experiments on Nitrohm and Di(yandiamtde, 

In the Report for 1916 is given an account of experiments 
conducted then on the use of ord^ary and of “granular” 
nitrolim on wheat (this granular nitrolim containing 70 per 
cent, of its nitrogen as dicyandiamide), and also of dicyandia- 
mide itself, a body known to be sometimes present in nitrolim 
and believed to be of harmful nature. The general results 
then were that the ordinary nitrolim did, on the whole, the 
best, and that though dicyandiamide, used by itself, was not 
as successful as the other two materials, yet, with the wheat 
crop, it could not be said that any marked haimful effect from 
its application was shown. 



m n$ murni 

It was ooxisldered desirable^ hows^ar, to repast the ei|>6rl* 
ment in 1917, and this was done, barley being noiv tidcen in 
place of wheat, and also a mustard crop was grown, as it has 
been stated by some that dioyandiamide, while not markedly 
toxic to cereals, is so to mustard. In 1916 the three materials 
were used at the rates of 1 cwt. and 2 cwt. per acre, alike 
before sowing, at sowing, and subsequently as top-dressings. 
In 1917 the experiments were confined to application at sowing 
and to top-dressing, but the amounts of each material used were 
in some cases extended to 1 cwt., 2 cwt., and 8 cwt. per acre. 
The soil used was the same as that employed in 1916, aid to 
each pot was given superphosphate at the rate of 4 cwt. per 
acre and sulpl^te of potash at that of 2 cwt. per acre, these 
being mixed intimately with the soil. The nitrolims used were 
the same as in 1916, viz, — ^ 

OMinary nitrolim containing 17 90 per cent of nitrogen 

Granular nitrolim , 14 58 , , , 

Dicyandiamide (9<i*5 per cent pure) 64 20 „ 

The dicyandiamide was applied in amount to give the 
equivalent of the nitrogen in the granular nitrolim, 1 cwt. 
per acre of the latter being equivalent to *23 cwt per acre of 
dicyandiamide. All the experiments were carried out in 
' duplicate. 

(a) Barley. 

This aeries was started un April 6, 1917, the nitrolim, &c. 
where used at time of sowing, being mixed with the top 4 lb. 
of soil, and being limited to 1 cwt. per acre. The barley 
germinated well, all the 12 seeds sown coming up in each case ; 
these were subsequently singled to 6. 

The top-dressings, where applied, were given on May 24, 
after singling of the plants. They were, as before, limited to 
1 cwt. per acre. 

The first observation to be noted was that when the plants 
were about a fortnight old those which had had granular 
nitrolim or dicyandiamide at sowing began to show signs of 
withering at the leaf tips, though the plant’s growth did not 
seem to be affected. This was not the case with the ordinary 
nitrolim, which at no time showed this effect, but pushed Um 
plants on at once beyond the control plants. The granular 
nitrolim also showed superiority, though not so marked, to the 
controls, but the dicyandiamide at no time did this. 

In the top-dreesiag series the applications were given, of 
course, on the sur&ce, on May 24. In every case the leaves 
were, to some extent, injured. With the o^inary nitmlisu 
this was oonilited to the leaves near &e surface of the sril^ef 
thoae which the nitrolim had usually touehed, and, aftee 



ipr ryp i iir' iwf>gw»ii»' iglt iP 
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Mt lAwivvIM api ib« pteott tbowed no f Miher sign o( inj«r]r, 
btti Hi* grannlar nitrplim and dicyandiunide applioatioiii 
the tojary showed itself at the leaf tips of all the plants more 
or leak and so oontinned to the end. The crop was ent on 
AttgaM 17. The weights of com and straw obtained are givei) 
in fhble XIV. , 


TaBIiB XIY . — Ordinary and Cfranular Nttrolim and 
Dieyandiamtde on Barley, 1917. 



Uatreated 
Ordinary mtrolim, 
1 ewt per acre 
Granular nitrolim, 
1 0Rtt per acre 
Dieyatf iamlde 
1 ewt granular 
nitn^im per acre 
Untreaited(dapl<cate) 


Applied at towing 


Weight 
of eom 

Per- 
oenutre 
of nn- 
tmted 

Weffht 

ofetniir 

Per 

oencege 
id an* 
treated 



^rmn. 
14 65 

100 

^mu 
14 46 

100 

19 48 

188 6 

2130 

1471 

16 60 

1188 

15 90 

1096 

14 76 

106-1 

19 70 

87 7 




These resnlts were very consistent, the several dnplicatei 
agreeing well. The general conclusion to be formed is that 
the ordinary nitrolim, as in 1916, was superior to the 
particular lot of granular nitrolim used (this containing, it 
will be remembered, 70 per cent, of its nitrogen as dicyandia* 
mide) and to the dicyandiamide itself. The results were now 
more marked in this direction than in 1916, the ordinary 
nitrolim doing bettw and the granular worse than then, 
While the increases with ordinary nitrolim, alike in com 
mtd straw, and whether applied at sowing or top-dressed, 
wmw sa^sfaotory, the granular nitrolim gave a lesser inoreass 
tthen applied at sowing and a reduced yield — as compared 
with the untreated — when top-dressed ; the dloyandianM^ by 
itsrtf gave, on the whole, a lower retnm all round than did oh 
hMftment. Putting together the resets of tito two yei&s, one 
MMy ms that the presence of dioyaiumiBide, whether used by 
or in tiM granular nitrolim* showed moM injuiiens effeoNl 
barky than with wheait, end, as eompared with ofdinufp 
ipthelim free ikom it, its prssenes^annot bs oonsideMd desfaNiriw 
|lr|«nien^ 

tf it fm«ld »ke aygtm that nitrolim is mere sAeetlve whim 
m«iy Ihim.'ipMn pot bn later as a top-d r f dog , timnili 
li||i not 4fiiiio ^ mmsfA with the I9ld ej^mimew*, 

|h[| giiniiimmm to m w ai ta l . tlm«Miia#«||dMihd 
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of nitroliin would avoid the scorching of the leaves noticed 
with the top-dressings. 

(5) Mustard. 

The experiments of 1917 were carried out with a mustard 
crop also. Mustard was sown on April 11 — 13, 1917, and, as 
with the barley, the three different applications were severally 
made at the time of sowing and as top-dressings also, in each 
case at the rate of 1 cwt. per acre. No harmful or other 
particular effect was noticed on the germination in any case. 
When, however, the plants appeared, the same observations 
as with the barley plants were made, the tips of the leaves 
withering where granular nitroliin or dicyan diamide was used, 
either at sowing or top-dressed, but no such effect being 
noticed with ordinary nitrolim. The latter quickly pushed 
the plants ahead of the control ones, but neither granular 
nitrolim nor dicyandiamide seemed to make much difference 
in them from the untreated sets. 

The first crop was ready by June 9 and cut green, the dry 
matter being subsequently ascertained and the results (given in 
Table XV.) set out according to this. 

From these results it will be seen that with an application 
of 1 c\\t per acre, the ordinary nitrolim did much the best, and 
ga\e a better crop when applied early. Both the granular 
nitrolim and dicyandiamide gave inferior crops to the control 
(the dicyandiamide particularly so) when applied at sowing, but 
a better return when top-dressed. In both ways of application, 
however, there was clear evidence of dicyandiamide exercising 
a harmful influence. 

The roots were then removed, the surface soil stirred, and 
mustard again sowp, this lime with the diflerent applications 
at the rate of 2 cwt. per acre. As before, the ordinary nitrolim 
pushed the plants on, but the granular nitrolim and dicyandia- 
mide caused extensive withering of leaves and stunting of the 
plants. After a time, however, the plants seemed to recover 
from this, and, though it was still visible in the top-dressing 
series, it had nearly disappeared from the “at sowing ” ones. 
The crop was cut on July 27. 

Fig. 5 gives the appearance of the crops, and the weighings 
are recorded in Table XY. Here, with the 2 cwt. per acre 
dressing, the increase with ordinary nitrolim was greatly 
marked, the apjdication at time of sowing being decidedly 
the better, while neither the granular nitrolim nor the 
dicyandiamide gave crops eciual to the untreated, but showed 
a deteriorating infiuence. 

Once again the roots were removed and the soil stirred, a 
third crop of mustard being eown on August 13, and this time 
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the three several materials were applied, both at sowing and 
as top-dressings, at the rate of 3 cwt. per acre. 

Now, however, a distinctly harmful influence on germination 
was shown with ordinary nitrolim used at this rate, only some 
5 — 10 of the 40 seeds sown coming up in the* first instance, and, 
though resowing was done, a full plant was never reached. 
What plants remained grew exceptionally vigoiously, giving the 
appearances shown in Fig. 6 and the high results for the third 
crop set out in Table XV. But it was clear that the limit of 
profitable application had been overstepped with 3 cwt. per 
acre. Singularly enough, this harmful effect on germination 
was not shown to anj^thing like the same extent with either 
granular nitrolim or dicyan diamide, though the same withering 
effects as with 2 cwt. per acre were again seen, and the resulting 
crops (see Table XV.) were not the equals of the control sets. 

The top-dressings in every case, ordinary nitrolim included, 
produced much scorching, some of the weaker plants, indeed, 
being killed, and 3 cwt. per acre was clearly an excessive amount 
to use in either form. The results of weighing the third crop are 
given in Table XV., together with those of the preceding first 
and second crops, while Fig. 6 shows the third crop just before 
cutting it. 

Table XV . — Ordinary and Granular Nitrolnn and 
Dicyandiamide on Mustard 1917. 



First crop— 

Second crop 

Third crop 


1 cwt 

per acre 

2 cwt pei acre 

3 owt 

per acre 


applioatiODH 

applications 

applications 



Per- 


Per 


l>dr 


* Dry 

oeiite«e| 

Dry 

, contage 

Dry 

centago 


mattor 

of un 

matter 

1 of un- 

matter 

of un 



treated 


1 treated 


treated 


Grms 


Urms 


Grms 


Untreated 

13 17 

100 

11 04 

100 

14 87 

100 

Ordinary nitKdim at sowing 

17 84 

138 1 

26 82 

215*6, 

29 68 

199 0 

Granular nitrolim , „ 

12 36 

96 6 

11 40 , 

96 1 

11*31 

84 4 

Dicyandiamide , , 

10 40 

80 5 

9 22 

76 9 

9 44 

69 7 

Ord nitrolim as top-dresBing 

16-84 

180 3 

16 00 

1 13-6 

20 87 

167 4 

Gran nitrolim , 

14 48 

112 0 

9 79 

81 7 

7 12^ 

61 6 

Dicyandiamide „ 

12 44 

96 3 

> 9 25 

772 

6 24 

46 2 

Untreated (duplicate) 

{ 12ti8 

100 

12 92 

100 

14 87 

100 


Patting the different results from the three crops together, 
it may faiily be established that it has been shown that nitrolim 
in any form must not be used at a higher rate than 2 cwt. per 
acre, or it will have an injurious effect upon the mustard crop. 
Used up to 2 cwt. per acre, however, ordinary nitrolim, free 
from dicyandiamide, has a marked beneficial effect, and this is 
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greater from an earl) application of it (at sowing) than when 
used as a top-dressing. Further, that granular nitrolim, a 
considerable proportion of the nitrogen in which is in the 
dicyandiamide form, is not beneficial either at 1 cwt. or 2 cwt. 
per acre, and whether put on at time of sowing or top-dressed 
later, while dicyandiamide itself, in either amount, and in 
whichever way applied, has to some extent an injurious effect 
upon the mustard crop. 

This injurious effect attributable to tin' presence of dicyan- 
diamide is much more marked with mustard than with barley, 
an<l more so with barley than with wheat, which latter cro]) 
seems but slightly affected. 

Averaging the results of application at time of sowing and 
top-dressing, the comparative effects of the three materials on 
the mustard crop are well brought out in Table XVIi^ 

Table XVI . — Average results of application {at solving and 
as top-dressing) of Ordinary Nttrolmis (humular Nitrolini 
and Dicgandiamide on Mustard^ 1917. 



1 cwt 

2 cwt 

cwt 


per acre 

per acre 

per acre 

Untreated 

100 

100 

1 100 

Oidiiiaiy nitrolim 

131 2 

174 0 

178 2 

(Lamilar nitrolim 

103 3 

88 4 

08 0 

Uicyaiidiainide - gran nitrolim 

88-4 

77 0 

67 1 


Ill this the superiority of the ordinary nitrolim is clearly 
shown, as also the harmful effect of dicyandiamide as contained 
in granular nitrolini, and still more When used alone. 

V. The Use of ** War-thne'*'^ {nitre-cahe) Hupei phosphate. 

In view of the shortage of oil of vitriol for ordinary super- 
phosphate manufacture, and the call of the Board of Agriculture 
on manufacturers to make use of the waste nitre-cake obtained 
in nitric acid making, m order to supplement or replace oil of 
vitriol, it was considered desirable to try at Woburn super- 
jihosphate made in this way, and to see whether it acted at all 
injuriously on plants. Nitre-cake is mainly sulphate of soda, 
and may contain free sulphuric acid (HJ8O4) up to about .'10 per 
cent. There are mechanical lUfficulties in making super- 
phosphate with it in jdace of oil of vitriol, but, by care, in some 
cases these have been partly overcome. For the purposes of the 
Woburn experiment a “war-time” superphosphate, as the 
material is called, was obtained which contained 12*()0 per cent, 
of soluble phosphate with 1’3I per cent, of insoluble phosphate 
and J13*2 per cent, of water. This had been made by mixing 
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the materials as follows: — Nitre-cake, o owt ; ground i*aw 
j)bosphate, 2 cwt. ; water at 180^ F., 1 cwt The acidity wan 
9*62 per cent, (reckoned as HJSO 4 ). The experinuMit was 
carrie<l out in two ways, tirstl\, hy using nitn‘-eake hv itself, 
and, eecondly, by the use of nitre-cake suiuTphospiuitt* as 
described. 

Nitre-cake by itself was tued on a b*irley cro]) at rates 
varying from 5 cwt. to 2 tons per acre, and in no case showed 
any signs of injury, even in the higher amounts 

The nitre-cake sup(*rphosphate was used on barle> and pea 
crops, m comparison with an ordinary Bupei])hoH])ha(t* (28*(n 
])er C(*nt. “soluble”) supplying the same amounts oi soluble 
phosphate. The respective amounts su])pli(‘d wt^re cwt. })er 
acre of ordinary superphosphate, and t>'8l cwt. of the nitre-cake 
superphosphate, 1 cwt. of the ordinary BU])(‘rphosphate being 
equivalent to 2*27 cwt of the “ wai-tiine” superpliosphale. 

It is not necessary to go into the lietails of these experiments, 
as, with the exc(‘})tion that the nitre-cake seemed to retard 
germination at first, no special features vvm'e pres(*nted. It 
will suffice to sa} that, as regards the crop of liu‘ liisl }ear of 
application, there was nothing to indicate that any liarm was 
being done to tin* crops or to the soil bj the ai^plication ol 
nitre-cake, either alone or as nitre-cake siipui phosphate, the 
produce with the “war-time” superphosphate being })ractically 
equal to that of the ordinary supeiqdiosphate supplying the 
same amount of soluble phosphate. 

Whether the continued use of a material containing so 
much alkaline sulphates would eventually, by its accumulation 
in the soil, jiroduce any harmful effects, would hav(‘ to be 
ascertaineil in subsequent years. Meantime, how^ever, the 
whole question has ceased to be of practical interest, owing to 
the Government, recognising the paramount importance of 
keeping up the production of superphosphate, having released 
sufficient oil of vitriol to meet the needs of manufacturers, 
and so the making of “war-time” superphosphate has been 
dropped ft)r the time. It is satisfactory, how(‘ver, to have 
been able to show, as has been done at Woburn, that, for a 
time, an} how, no harmful effects m‘ed be anticipated from 
the use of such a material. 

J. A. VOELOKER. , 

1 Tudor Street, E 
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WHAT IS THE BULKOF MANURE PRODUCED 
BY THE CONSUMPTION OF HAY ? 

A M\nure-makin(; Experiment Conducted at the 
Woburn Experimental Farm 1912-13 and 19ir)-l7. 

In many dintricts of the North of England a H 3 stern of valuation 
prevails according to which, at the close of a tenancy, besides 
giving compensation to an out-going tenant for the unexhausted 
inanunal value of purchased foods, there is, when the manure 
Ixdongs to the out-going tenant, a fui*ther })ayinent made to him 
on account of the bulk of manure left in the yards. Similarly, 
if an out-going tenant sells ofl‘ hay during the last j^ear of his 
tenanc.y, and so does not leave the ordinary hulk of«*fnanure in 
the 3 ardh, 1h‘ is }»enalised, whilst, if he brings ha^ on to the 
farm and consumes it during the last year of his tenanc}, he 
is, when the manure left belongs to liim, repaid in the extra 
bulk of nianur(‘ iiroduced and valued according to the system 
in vogue. This extra payment for “bulk of manure ranges, 
in normal times, between 3s. and 4s. ])er cubic \ard of manure, 
according to its quality, and is intended to cover the ^alue of 
the roots, hay ami straw grown on the farm and consumed in 
the yards, as well as that of anj hay that may have been 
brought on and consumed. 

Withour going into aU the details of the position as between 
out-going tenant and landlord, according as whether the 
manure left in the yards belongs, bj'^ custom, to one or the 
other, it will suffice here to saj that the whole question turns 
])ractically upon whether a ton of hay when consumed will 
produce five cubic jards of manure, more or less. The full 
situation is dealt with in detail 111 a paper by the ])re 8 ent writer, 
entitleil, “The Valuation of Manure produced by the Con- 
Bumiition of Hay,” and issued in June, 1917, by the ‘‘(central 
Association of Agricultural and Tenant-right Valuers,” 16, 
Halford Street, Leicester, and to which reference may be made. 
In the present article the question of the bulk of manure 
produced by the consumption of a ton of hay, Ac., is alone 
dealt with, the experiments to decide this having been carried 
out at the Woburn Experimental Farm, on the representation 
of Mr. (hiristopher Middleton, of Darlington, himself a member 
of the R.A.S.E. Council. Mr. Middleton had frequently 
thrown great doubts u})on the justice of the system, believing, 
as he did, that the extra manure produced bv consuming a ton 
of hay was in reality considerably less in bulk than the five 
cubic yards assumed. He was therefore anxious that actual 
experiments should be carried out to settle authoritatively the 
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point at issue, and this was accordingly done at W()l)uin, where 
tliere are specially constructed feeding-boxes or “pits,’' the 
floor and sides of which are cemented, so that loss of manure is 
reduced to a minimum and the measuring of the manure 
produced can he carried out with accuracy. 

In the first experiment, carried out in the winter of Jl)12-lfl, 
two Shorthorn bullocks were put in boxes and fed on a mixed 
diet of beans and oats with roots and straw-chafl, two other 
bullocks being fed with the same kinds and quantities of food 
and with hay additional up to one ton, the saint' weight of litter 
being given to each set. The full details with results are given 
in Journal U.A.S.E., p. 410, and it will suflice here to say 
that, on nn'asuring up the manure, the extra ton ol ha> con- 
sumed was found to have produced an (‘xtra bulk not oi Jive 
cubic yards — but of 55*18 cubic feet or just ov(‘r two cubn* 
yards, so that Mr. Middleton’s criticism of the system appeared 
to be justified. 

Mr. Middleton was anxious, however, to have' the expt'ri- 
ment repejited, and also to have it extemded so as to comprist' 
not only the feeding of hay, but also that of cake and of H(une 
“bulky ” food like dried grains or malt culms, inasmucli as he 
believed that any of these, and more especially Mu' last named, 
would give nearlv, if not quite, as much extra oulk of manure 
as would hay. Thes(‘ foods, it will be borne in mind, are fully 
comjieiihated for according to scale, whereas with hay, when 
the manure belongs to the out-going tenant, it is only com- 
pensated for in the extra hulk of manure' produced. 

Eight Shorthorn bullocks, rather over two years ohl,^ were 
purchas(*d at ID/. 17s. (V/. apiece in the last week of I DIO, and 
the experiment was started on December 2D, IDKI The 
bullocks were weighed and placed in the feeding boxes, two 
in each box, thus making four sets of two each. All tin' foods 
given them, as well as the water and the straw used f(»r litter, 
were weighed and recorded. To each set the same amount ot 
littiT (barley straw) was given, a fresh supply being spread 
each day in the boxes. The foods compared were (a) hay , 
(ft) cake, (c) malt culms. The cake was palm-nut cakf . and 
malt culms were taken as the “bulky food,” since they w(‘re 
cheaper at the time than dried grains,"which it was originally 
intended to use. 

The plan decided on was to have one set of bullocks 
consuming a “ standard diet,” a second with one ton of ha,\ , 
a third with one ton of cake, and a fourth with one ton of malt 

culms, additional to the “standard diet,” 

The experiment, accordingly, was one in which the bullocks 
were looked upon, not from the feeding point of view, but 
purely as “ manure-producers,” in order to see what increased 
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hulk of manure the consumption of a ton of hay, cake, or malt 
culms would produce. 

As a matter of fact, though the hay lot and the cake lot of 
bullocks fe<I well and would have readily taken more food than 
allotted to them, the bullocks in the malt culms lot had diffi- 
culty in taking their full allowance, and so kept the other lots 
hack. For a considerable time they would only take 5 lb. of 
malt culms i)er head daily, and evidently found the food very 
“ bulk},” and drank much more water than the other lots. As 
a conse(iuence, the season getting late, the experiment was 
brought to a close on April 2 after half a ton of each of the 
selectcMl materials had been consumed. This was after ninety- 
live days’ feeding. 

The respective amounts of food consumed in the ninety-five 
days by each set of two bullocks are given in Tahiti. : — 

Table I , — Food consumed by Bullocks. 



1 Lot 1 

Lot 2 

Lot 3 

Lot 4 


' ‘Stuiidard 

Hay 

Cake 

Malt culms 


diet only 

additional 

additional 

additional 


Lb 

L>) 

Lb. 

Lb 

B( .111 rn<>al 

190\ 





190 





3,971 } 

Do 

Do 

Do 

CUidjipotl stiaw 

767 




Hay 

762/ 




Hii} 


1,1/0 



(^akc 

i 


1,099 


M.ill <*ulms 

1 


- 

1,101 

Wat<M 

1,774 

6,631 

6,784 

7,774 

Littci 

1,907 1 

1 1 

1 1,907 

1 

1,907 

1,907 


As already statt‘d, the feeding boxes have the tioors and 
bides cemented, so that there was no escape of urine, and the 
manure was made under the best possible conditions. It was 
not taken out at all during the progress of the experiment, but 
a little fresh litter was given each day, and the whole trodden 
down by the bullocks. After levelling down the surface when 
the feeding was over and the bullocks removed, it was com- 
paratively easy to measure with fair accuracy the depth of the 
manure, this being done by taking a number of measurements 
at difierent points with an iron roil driven through the manure 
to the cemented floor, and averaging these. Applying this 
method the results as given in Table II. were obtained. 

The results of this experiment, so far as the feeding with 
hay is concerned, are in agreement with those of the earlier 
experiment of 1912-13, an increased bulk of rather over two 
cubic yards of manure being then produced by the consumption 
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of an additional ton of hay, and now 2-38 cubic janls cxlia 
being obtained. From this it follows that the estimate of five 
cubic yards additional for each ton of hay consumed, and on 
which the system which Mr. Middleton criticised is largely 
based, is clearly overstated. 

Table 11 . — Bulk of Manure produced. 

Int rt ise in bulk of 
nmnurp iiroduced 


Hv conHLimp H\ t onsump 
} tion of i ton I tioii of 1 ton 
I additional additional 

food food 


Cubic ydw Cubic ydw 

1-19 2'18 

11 2M 

1 17 i 2 94 

The following conclusions may be brought out from a 
consideration of the results of the experiment : - 

1. A ton of hay, when consumed in the yards, will give 
2*38 cubic yards of extra bulk of manure, or l(‘St than half the 
presumed amount, five cubic yards, adopted in some North- 
country valuations. 

2. Cake consumed in yards produces but litth* increase of 
bulk in the manure, viz., only about J cubic yard (7^ ciiliic f(‘et) 
for every ton consumed. 

3. Foods of bulky nature, like malt culms, dried grams, &c , 
produce an even greater bulk of manure than hay does (nearly 
three cubic yards for each ton consumeil) 

4. Feeding with malt culms or dried grams calls for moie 
water to be given to bullocks than when liay is l(‘d. Tlie 
amount of water taken with cake and with hay is about the 
same in either case 


Table III. — Wngfifs and Analyses of' Manure prod need. 






1 

AnalyHps of manure 


Lot 

Food 

! Weight of 1 

1 ' 




1 manure | 

1 

1 WatiT 

Oi game 
^ matter 

Mineral | 
matter 

Nitrogen 



T c 

q lb. 

r 

' Per cent 

* Percent 

Per et nt ^ 

Percent 

1 

“Standard diet only 

3 14 

1 14 

! 74 73 

21 05 

4 22 1 

467 

2 1 

Hay additionaH 

4 6 

8 7 

1 75 00 

1 20 77 

4 23 1 

495 

3 

Cake „ ' 

3 15 

3 7 

' 71 bO 

' 21 20 

4 20 

750 

4 

Malt culms „ ^ . 

4 16 

0 7 

1 77 13 

19-OH 

3 79 

665 


Lot 


Food 


“ Standard ” diet only 
Hay additional 
Cake 

Malt culms additional 


Bulk of manure 
produced 


Cubic ft 
149 31 
181 14 
153 09 
189 00 


Cubic yds 

5 53 

6 72 
5 57 

7 00 


I Half a ton coQBumed 
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The man are was, at the close of the expenment, removed 
from the several boxes, weighed, and subsequently analysed. 
The results are given in Table III. 

The enriching of the manure by the feeding of cake, as also 
to a somewhat less extent by malt culms, will be noticed in the 
higher nitrogen contents. The taking of more water by the 
malt culms lot is further marked by the higher percentage of 
water in the dung. 

J. A. VOELCKBR. 

1 rudoi Street, E C 


CALF-REARING EXPERIMENTS AT 
WOBURN. 


A SUMMARY OF FOUR SETS OF EXPERIMENTS 
CARRIED OUT AT THE 

WOBURN EXPERIMENTAL FARM FROM 1912 TO 1917. 

A DEfliliB having been expressed that the results of the 
different experiments in Calf -rearing carriiKl out at Woburn 
during recent years should be put together and briefly 
summarised, the following accouuv is given. 

At Woburn, on a separate farm known as “ Charity Farm,” 
then* are about titty acres of grass land, and here sheds have 
been erected with accommodation for about twenty-four 
calves. There are pens fixed up in the sheds and a space 
provided with a boiler and apparatus for the preparation of 
the foods. The calves (always bull calves of the Shorthorn 
bribed) are purchased at Leighton Buzzard (Beds.) market when 
onlj three or four days old. They are purchased generally in 
two batches, twelve one week and twelve a fortnight later, and 
are brought direct to the farm and fed with whole milk for 
the first fortnight, after which they are weighed, divided up 
into the several lots, and then fed on the selected foods, the 
whole milk being gradually replaced by separated milk, and 
then the separated milk in turn dropped, when not forming 
part of the experiment. It is found that for the first fortnight 
the calves take about one gallon per head daily of whole milk. 
The feeding with the selected foods was carried on for nine 
weeks in the earlier, and for twelve weeks and fourteen weeks 
in the later experiments, after which the calves were weighed, 
and the figures obtained of their gain in live-weight and the 
cost of feeding. 
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The special feeding being concluded, all the calves are 
treated alike as regards food and conditions. If tin* experiment 
has been begun in the spring the calves are castrated and then 
turned out to grass in the late summer, having generally some 
cake. &c., given them ; they are fed in the yards during the 
winter, being turned out in the day time and brought in at 
night ; the following spring they are again turned out to grass 
and subseijuently taken in to fatten, being killed at periods 
varying from twenty-two months to thirty months. When the 
experiment is with autumn-born calves, these are castrated at 
the close of the special feeding and fed alike, being ke])t in the 
sheds until the grass is ready for them in the spring. After 
the summer and autumn grazing they are brought into the 
covered yards for winter-feeding, and turned out to grass 
again the following spring, being finally fattened off in the 
yards. 

Tlie dry foods are put in mangers fitted u}) in the ])ens, tins 
being found preferable to having the food in boxes on tin* 
floor ; racks are also provided for hay, and the calves are 
allowed to nibble this as soon as ever they liki'. The watiT 
given to them always has the chill taken off iirst The hours 
of feeding are 7 a.m. and 3.30 p.m. The floomig is cement, 
and the pens are made with creosoted wood palings, the posts 
of which are let into sockets in the floor ; the framework is 
merely hooked together so that the whole can be readily taken 
u]) and removed. The sockets are provided with cov(*rs to 
close them over, and the floors can then be thorougldy washed 
down and the building used as a single yard. 

Special points noted as regards the preparation of the 
several foods are given later on, and it will suffice here to 
say that the methods adopted had to be varied considerably 
according to the food employed, some being taken best dry, 
others as cooked or made into a gruel. In some cases, as e.g. 
with palm-nut meal, special devices had to be resorted to in 
order to get the calves to eat the food freely. 

The prices assigned to the several foods used were thosi} 
which ruled at the time for these as delivered to the I inn. 
Whoh* and separated milk were obtained from a neighbouring 
farm, the oats used were home-grovm, the otln*!- foods all 
purchased Whole milk cost 7d. a gallon in 1912 (s])ring), 
9<i. per gallon in 1913 (autumn). Is. per gallon in 191.5 
(autumn), and Is. 6c?. per gallon in 1916 (autumn). Separated 
milk was 2d. per gallon in 1912 and in 1913, and 3^/. })er 
gallon in 1915. The prices of all feeding stuffs r’ose greatly 
after the commencement of the war (August, 1914), so that 
the cost of feeding in the later experiments was considerably 
more than in the earlier ones. Similar fluctuations occurred 
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in regard to the price of boef, so that the financial results 
ultimately obtained depended really more upon the particular 
tijue at which the purchases of food were made, the length of 
period that individual animals took to fatten, and the par* 
ticular })ric(* ruling for beef at the time the cattle were 
slaugliUTtMi, than upon any intrinsic differences in the actual 
foods used at the outset. As a conseijueuce of this it has been 
found impossible, with the exception of the fii’st experiment — 
begun in spring, 1912, and concluded before the war broke 
out --to trace out fully the course of any experiment from 
its commencement to its conclusion at the slaughter of the 
animals, or to set out the financial results of the whole 
period, because any marked change, such as was frequently 
occurring m the price of feeding materials and in the market 
price of beef, was (juite enough to throw the balance one way 
or the other, and in favour of this or the other feeding. For 
this reason it has been found necessary, except in the case of 
the first experiment (1912-14), to confine the consideration to 
the actual calf-rearing period, i.e. the time during which the 
calves were on tlie special foods, and not to follow them 
beyond this. 

Tlie several main (luestions set for decision were as 
folUms . — 

First Experiment, 1912-14. — How can separated milk be 
best utilised for call -rearing (spring-born calves) ? 

Second Experiment. 191^1-15.— How can separated milk be 
best utilised for calf-rearing (autumn-born calves) ^ 

Thud Experiment, 1915-17. — How can whole and sepa- 
rated milli be best dispensed with (single foods used) ? 

Fourth Experiment, 1916-18. — How can whole and sepa- 
rated milk be best dispensed with (mixture of foods used) ? 

I. First Experiment, 1912-14. 

The account of this, with full details, has been already 
published in Journal R.A.S.E., Vol. 75 (1914), pp. 51 — 62, so 
that but a brief summary is here called for. The calves were 
spring-born ones, and cost, on March 26 and April 3, 1912, 
21. 6.S. apiece. Whole milk was given them for three weeks, 
and then the special feeding for nine weeks. Separated milk 
was used in each case, and the purpose of the experiment was 
to see what additional food could best be used with it. The 
following were tried : — (1) Cod-liver oil ; (2) calf meal (pur- 
chaseil) ; (3) grind (linseed and oatmeal) ; (4) whole milk 
throughout ; (5) crushed oats (given dry). There were four 
calves in each lot. 

(1) Cod-liver oil. The cod-liver oil (cost 5a. 6d. per gallon) 
was stirred up with the separated milk (cost 2d, per ^lon), 
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thus replacing the fat removed from the whole milk The 
four calves took, after a short time, 6 gallons of separated milk 
and 12 tablespoonfuls of cod-liver oil daily. 

(2) Calf meal (cost 155. per cwt.). Four calves took 
4 gallons of separated milk and 2 gallons of calf meal daily 

(3) Gruel. Linseed (cost 24s. per cwt.) and oatmeal (cost 
17s per cwt) were made up into a gruel with water, and the 
sepai*ated milk then added. The four calves took up to 
4 gallons of separated milk and 2 gallons of gruel daily (1 part 
linseed to 6 parts oatmeal) 

(4) Whole milk (cost Id. per gallon) 1^ gallons each calf 
daily. 

(5) Crushed oats (cost 7s. per cwt.) Four calves took up 
to 6 gallons separated milk and 4 Ih. oats daily 

The special feeding commenced on April IG and May 7 
respectively. 

No difliculty was found with any of the foods The calf 
meal was given according to the directions issued with it ; the 
oats were merely bruiseil in the farm mill, but not ground, and 
they were given dry and not mixed with the separated milk or 
made into a gruel. At the outset they were fed to the calves 
from the hand. 

The results obtained on weighing the calvi*s at the close of 
the nine weeks’ special feeding are given in Table I 


Table I . — First Experiment^ 1912-14 {Sprmg-horn Calves) 

Cost of feeding and gain in liT€*‘Wt'jglit 


Lot 

P'ood 

Cost i)er calf 1 
per weok 

(lam per 
calf per 
week 

CoHt 1)0} lb 
of live 
wei^iit ffam 



s 

d 

lb 

1 

ft 

1 

("od-liver oil and separated milk 

2 

H 19 

9 r,e> 

3 33 

2 

Calf meal , , , 

Linseed and oatmeal gruel and 
separated milk 

2 

0 

8 fib 

2 77 

3 

2 

4 77 

8 33 

3 in 

4 

Whole milk 

5 

9 22 

12 83 

5 39 

6 

Crushed oats and separated milk . 

2 

9 61 

13 30 

^ 2 :.2 


The crushed oats gave the highest^gain and at the lowest 
cost per lb. of increase. It was clearly the best feeding material 
of those employed. Whole milk gave the next highest gain, 
but was considerably more expensive feeding. There was little 
to choose between the other three fei^dings. 

When the calves had finished the nine weeks' sfiecial feeding 
(July 9, 1912) they were put together in the yard and all fed 
alike, and were carried on as described already until they were 
ready to kill. Intermediate weighings were taken of them 
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when the^y weie turned out to grass oi hiouglit into the jaids 
Up to the close of the experiment the same foods were gnen to 
all, and they weit all run together The bullodcs were iead\ 
for killing at vauous dates between Fthiuai\ and Ma^, liM4 
When lead^, the live-weights and, aftei killing, tht t ucass- 
w eights, were tiken, and a sunmiaiyol tht geneial usults is 
given in Table II 

It will be seen that the crushed oats lot iniintannd thou 
advantage right to the end, giving the gu itest duly gun 
thioughout, and showing the best profit at tin end The 
crushed oats and the whoh milk lots of bullocks wete, on the 
whole, the tiist to be iedd> foi killing, most of them being iijie 
at one >eai and ion months 1 he giiiel ind tin c ill me il lots 
weu the longest in getting fat As itgaids fiiiil piolit tin (o<l- 
Inei oil h»t stood next to the ciushc<l oats, and then c iim whole 
milk, the ap})earance of the last named anim ds b< in^ the most 
“taking” to the e>t,and ihe luillocks fed on ( misIh t oils being 
second best in this lespect 

The whole expciiiuent showed ^ery cleailj what i good 
food crushed oats is to us( with se}>iril(d milk and it is 
satisf icton to be able to state that, in no small imasme as the 
outcome of tins experiment, the ]uactice of i^anng calves on 
crushed oats has since widely extemded 

II SECOND EXPDRIMINr, 1912 1 'l 

The account of this evpe nnicnt has been publislu<l in a leaflet 
issue d in Ajnil, 1914 It was intended to be a lejietition ol the 
expel imeiit ot 1912-14, l)ut using autumn born instead of 
spring boin calves The siine foods as befoie weie employed 
and a second “calf meal intioduced, there now be mg six perns 
of four each insti ad of fixe Anofhei inodilu ifion w is that 
the special feeding wis kept on foi twelvi wet ks instead ol 
nine On the othei hand, owing to a ditheulty in ])i()( uring all 
the foods, the calves wtie k< j)t on longei on whoh milk four 
to five weeks instead of tliiee — so that they wen hea\iti than 
in the 1912 14 expenniemt when weighed and divided up ft>r 
the special feeding The*} came on the fiiin October 7 and 
October 14, 1912, and all had during tj^e jucliininuy ptiiod a 
gallon ol whole milk per head d iilj The spe*e lal it t ding began 
on November 10, 1914, anti the several lots weie iii inge<l as 
follows — 

I ot 1 Cod liver oil in 1 Repii ittd mill 
2 ( alf me il A , 

\ Drud (liiis (d ml oatriu ill in 1 | anted milk 

4 Whole milk 

o ( rushed oatH and separated milk 
6 Calf meal B , 
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The several foods were prepared and used just as in the first 
experiment already recorded. The costs varied somewhat, 
whole milk now costing 9d. per gallon, cod-liver oil 65 . per 
gallon, linseed 26«. per cwt., oatmeal 20s. per cwt., calf meal A 
13s. 6 c?., and calf meal B 15s. per cwt. The quantities taken of 
the respective foods did not differ materially from those 
previously recorded. 

The calves were weighed at the close of the twidvc weeks 
period (February 1, 1914), and the results are given in Table III. 


Table III. — Seco)id Experiment, 1913-15 {Autumn-horn 

Calves), 

CoHt of foedinij: and gam m li\p-\veight 


Lot 


1 

2 

a 

4 

5 

6 


Food 


(^od-livor oil and 8eparat<*d nidk 
(\ilf meal A ,, , „ 

Linsotd and oatmeal gruel and 
separ.itcd milk 
Whole milk 

(^lushed oats and sepaiated milk 
(\'ilf meal B , „ „ 


1 Go'^t per nilf 

1 per week 

1 

G.nn ptr 
calf pttii 
week 

Cost per lb 
of 11 ve- 
wei^bt pain 

1 

i ^ 

(t. 

Lb 

d 

, 2 

01)7 

6 54 

3 77 

' 1 

6 77 

r>58 

2 85 

1 2 

0 81> 

5 71 

4 35 

1 ^ 

'.♦S 

8 29 

7 71 

1 2 

0 19 

8 29 

2 92 

1 1 

7 44 

•i; 20 

3 13 


Once more, crushed oats and whole milk gave the highest 
gains ; the coat of feeding with whole milk was, however, much 
the highest, and the crushed oats came out best, the cost of 
feeding being practically as low as m any other case. Calf 
meal A ()ccu])ied the second place, and cod-liver oil and calf 
meal B perhaps came next. 

On comparing the first and second experiments it will be 
noticed that the gains were not as high in the second case as in 
the first This may have been due to the longer preliminary 
feeding with whole milk. Further, the financial result with 
whole milk is not as good as in 1912-14, owing to the higher 
price of milk. 

After the twelve weeks of special feeding were over, the 
calves were put together and fed alike. They were turned out 
to grass in the spring of 1914, and fattened off as described. 
They were rejuly between December, 1915, and March, 1916. 
The live- and dead-widgbts were recorded as usual, and it was 
intended to make the final comparison when the bullocks were 
killed, and to set out the particulars just as was done in 
Table II This was, however, found to be quite impracticable, 
because of the markt‘d changes in the prices of feeding stuffs 
that had taken place in the interval, and because of the great 
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uncertainty as to the market price of fat cattle These* factors 
were found to exercise a niucli greater inlluence in determining 
the financial results than did any difft'rence in the fe‘eding. For 
instance, the price* of one lot eif cake* use‘(l was ve‘ry elifferent to 
the next, and the lemger or shorter feeding e>f eine animal as 
compared with another on expensive material e>f tliis kinel easily 
threw the balance e)f jirotit (o- leK*>s) em e>ne side nr the other 
Consequently the attempt at tabulating the* financial result had 
to be abandoned, and this anel the snbseque*nt experiments, 
though as a matte*!* eif fact carrieel emt to the end, and with the 
live*- and deaei- weights of the bulle»cks ivcoreieei, ha\e* te) he 
consielered as closing, for comparative juirposes, at the end of 
the permd of special lee*eling, t.c. they have to be taken purely 
as calf rearing experiments. 

The ge*neral result, however, it will be se*en, was ce)nlirmatory 
e)f the 1912-14 expe*rim(mt, and showed the aei vantage e>f using 
crushed e)ats along with se*parated milk. 

III. Thihd Experiment, 1915-17. 

Tliere was no expe*riment in 1914 15, but the weu’k was 
renewed in the autumn of 1915, and the accmint of the 
experiment is contained in a leaflet issued in March, 191 G. 
This time a further and bold step was taken, t^ * attemjit being 
made to see whether even separated milk could be dispensed 
with. The increasing difliculties in connection with the su[)ply 
of milk, even separated milk, on a farm \Nh(*re milking cows 
are not kept, led to this new experimt‘nt m whicli it was 
proposed to substitute, as early as possible, wat(‘r for whole or 
separated milk 

There were again twenty-four calves, to be divided into 
six lots of four each The calv(*s came on Octolu'r III, and 
October 2G, 1915, and W(*re fed for tin* first fortnight on whole 
milk only. They were then weighed and divided up into the 
six lots decided on as follows : — 

Lot 1 (Pushed oats ami sfpar.it ed ru I Ik 
, 2 Calf meal and water 

3 Crushed oats and watci 
,, 4 Palni-nut meal and watei 

, 5. Beans ami water. 

0. Maize and watci. 

Prices had risen gi’eatly since the former experiment had 
been undertaken. Whole milk had gone up to Is. per gallon, 
and separated milk to M, a gallon Oats were now 35s. per 
quarter (336 lb.), calf meal 20s. per cwt., palm-nut meal 9/ 15s. 
per ton, beans 5Gs. per (|uarter (532 lb.), and maize 54s per 
quarter (480 lb.) on the farm. 

The crushed oats and separated milk were retained in order 
to serve as a comparison with the earlier experiments. The 
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Ciilf meal wae a (iilf(‘reiit one to tlione used before. The beanH 
and maize were “ki])bled but not gi ound, the maize was used 
scalded, but the beans, though at first scalded, were found to be 
more readily taken dry. The calves took the crushed oats and 
separated milk readily, also the calf meal (made into a gruel 
with water), but they would not take the crushed oats and 
water at first A little sugar mixed with the oats, however, 
removed this difficulty. With palm-nut meal tliere was con- 
siderable difficulty, and, after trying it scalded, and then made 
into a gruel, it was found to be best taken dry, the addition of 
a little hay chaff’ getting over the difficulty 

Another change on the earlier t‘xporiment8 was that after 
eight weeks of the twelve weeks special feeding had been con- 
cluded, a little Q lb. per head daily) hnse(‘d cake was given to 
all the lots in order to meet an objection raised that one would 
not feed calves on calf meal only for as long as twelve weeks. 

The special feeding, which lasted for twcdve weeks, began 
on November 3 and November ](), IDlo, the calves having, as 
usual, been bought in two batches. The following notes were 
made as to foods consumed : — 

(1) Crushed oats and separated milk. — The quantities given 

were practically one gallon of milk and 1 lb. of oats 
per head daily 

(2) Calf meal and water. — *1 lb u]) to 5 lb. of the meal were 

taken by the four calves daily, with tliree to four 
gallons of water. 

(3) Crushed oats and water. — Sugar, as mentioned, had at 

first to be given to induce the calves to feed. Ulti- 
mately they took 3 lb. of oats to, at most, 4 lb. between 
tlie four, daily 

(4) Palm-nut meal an<l water. — The mixing of the meal with 

a little hay chaff was found to be the best way of 
getting the ])alin-nut meal eaten. 4 lb. between the 
four was the general daily amount, and 5 lb was 
never exceeded. 

(5) Beans and water. — The beans were taken most readily 

dry, and then the calves would take it greedily. 
Indeed, there was the fear of their eating it too freely, 
and the (piantity had to be kept down to lb. per 
head daily. 

((>) Maize and water . — 5 lb. of maize daily between the four 
was the most given It was taken freely when scalded. 

At the close of the twelve weeks’ special feeding the calves 
were weighed, and Table IV. gives the general results. 

The highest gain was obtaine<l from the fee<lmg with 
crushed oats and separated milk, and the next highest witli 
palm-nut meal, despite the diiiiculty of getting the calves to 
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Winn ( o^l w IS (iitn iut(> utoind, }> din mil ine.d was 
the b( si isitw,i\( tin s( ( <md h i»^h( st ^4 m and at a cost 
conHid(ial)i\ lowti (hui tn\ otln i lood Ikuns stood heeond, 
md then ( inii oat^ md wdti ind in u/( and wani (\ill nual 
was tin most ( \|)( nsiN ( bedin^ mlL,iM‘t]n lowest ^Min 

A (ompmsoii of lots 1 m<i \ shows tin lx nelit ol iiHin^' 
sepal at( d milk, but iho e (»s( w is i oiiBuh labh im i (‘ ihc d tin n b> 
The e\p( nnn nt prove I in i illv that sej .u.it< d milk ( ould 
({line well l)( i(j)la((d b\ wd(i, though at a lowei gain in 
lut-Wiight 1 In gams all 1 ound wt 1 ( b ss tb in m < it hei ldl;2 
or 1914, though, on tin othei hind, it must bi' Kinondxied 
that tin ( ost ol h(_pai.it(d milk had gont up nn intiine 4’he 
experiment bnuight out (in tin i, tin us( e>l i in w food 
palm nut iiu.d loi ( dve^, md if tin dilbcultv ol gedtmg 
them to tike to it will ean be got 'tivii, a most uselul bxxl 
wdl have bet n mtiodin e d 

Tin ealves wiit led on, dl HReivmg the sum food liom 
the cone lusion ol theH})e(iil leedmg Tin \ W( re* idtmiately 
killed at ddltient tiiins liom Novembti, bM7, to Febii u\, 
1918 

1\ loiitni Fmm niML'7i , 191(,-lh 
This txpeimnnt was, in i nnasine «i lepttitjon of tliat ol 
Ibl") 17, wate i being * 1^.1111 u^e^d m place of seipai ite d milk 
Sepal ate d milk w is now eiiopped iltogetlni Inste lel, however, 
>f UBing, iH m 191 'i, smglei foods oid 3 ,HU(h as palm nut mt^d, 
beaiiH, mai/t*, Ac , jiiixiuit^ W( le in some < isi h emplo\(xl, the 
heveial lots (si\ ot torn ealve^H m eaehj beung ananged an 
follows 


\ ()I 
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25 ^> ( \ilf-rearhia nf Wo/nfvrt, 

Lot I (’i usIumI oats .nid wai< 1 
, 2 Oats aa<J liciiiin with watoi 

3 Calf meat (led <I].^ ) araf watei 
, 4 rahn-mit caLe .irul oafs with water 

-) I’alni nut *‘nl\( \vjtti w.itei 
,, C M.n/e and fisli mtal with watei 

WJjok‘ milk lind now ^one up in prjco to Is. C)c/. per gallon, 
oalH to Jr>.s* })or cwt., hoans to 1 15 iki jxn* cw( , calf luoul lirst 24.s* 
tli(‘n later 2Hs. per cwt, ])alm-niit ctikc to II/. per ton, and 
Tiiaize to 14i(. })er cwt , while lish inoal cost 17.s\ (k/. ])er cwt 

The cahes came to the farm on Noxemlier 14 and 

November TJlt), and were led for jiiBt a fortnight on 

whole milk only 4die,\ tlum were put on the sjiecial feeding, 
and were kept to this foi louiteen weeks, this lieing a longer 
period than in the (*arlier expin imenls. 

Tlu‘ Cl usJied oats, oats and beans mixture, jiaJjn-nut cake 

and oats, as al•^<^ tlie calf meal and tlie mai/e and lisJi meal 

mixture, W(*r(‘ all taken <jnite well, the I.ist named in jiaiticular 
being relish(‘d, white the leeiimg ol the call nu'al dr?/, and not 
made into gi‘iH‘1, answered quit(‘ w’ell l^ilm-nut rn/.c, it should 
b(‘ mentioned, was us<mI in this fourth expiMiimmt iii jilace of 
//nv/Z, as it was loiind that ihe cjilves at(‘ the cake better than 
the meal 14ie cak(‘ w,is gi\<*n bioKen into small Ininjis The 
one iood with wdiieh dilliciii(\ was (‘xpiummcial w’as tlie palm- 
nut c.ike when used ahuo* \nd hen* it was not, as in the 
IIII 0 -I 7 expmimeiit, that all the 1i»ur cal\es alik(‘ reftised it at 
first, but that the idiosyicrasn‘s ot iiulividual animals came out, 
tor, while tw'o out of the loin cahes would takt* it (putt well, 
the other two warn Id not lake it at all, and it wais not until it 
was gnen to them mixed wUh sonu' oats that they could 
be jiersuaded to leed. Once stjirted xvith it, howe\er, they 
went on witli it, and would then take the palm-nut (‘ak(» by 
itself. 

(1) (.rushed oats ami wMter. beginning with } lb. oats 
daily. between the four, aftei a week this was increased to 2 lb., 
tlnm to 3 lb , and, alter a month, to 1 lb , after two months to 
5 lb between tin* four daily and thus to the end. 

(2) Crusheil oats and beans. 1 lb oats and ^ lb. lH*ans 
daily to the four ealves was given at tirst, and the (jiiantities 
were gradually worked up to 4/, lb. oats and H lb. beans daily. 

(3) (\ilf meal. The tour calves began at 1 lb daily, going 
then quickly to 4 lb., o lb , and, after six xveeks, to (> lb. daily 
between tlu' four. 

(4) Palm-nut cake and oats Starting with Ib. of each 
daily between the four, 3 Ih of eacdi and finally 1 lb. of 
palm-nut caki‘ and 5 lb. of oats were given to the set daily. 

(5) Palni-nnt cake alone The four calves took successively 
1 lb., lb., 2 lb. (after four w^eeks), 3 lb. (after six weeks), 
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and then 4 lb. daily between the tom Tins latter aiuoiint 
could not be increa8(‘d. 

(i\) Maize and fiah meal Viter ten da^H (he ion, e^lve^ 
took 2 lb. mai/e and \ lb. fish meal daily, alter anothei week 
4 lb maize and 1 lb hnli meal, and, atie,* hix w( eks m<l to the 
end, 5 lb. nuii/e and 1 V lb bsh meal diih 

After the wpeeial feeding had been rained on to, toniti'on 
weeks the caheH were W(*ij>rhed, and tin ”•( m i d UMdts of th(‘ 
experiment are set oat in Table V 


Taijlk V. — Fourth Kvpetntuot^ ll)lt>-ls 
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The p:ains, as a whoh', w<n(‘ mon hdisfmtt tli.in in ihe 
cori(‘fli)()ndini> t‘\pt tiiiHmt of llMf) In In pulKulai the (all 
meal, led di}, did liettei than win n m id( iido \ ^nn 1 , the 
sann* calf iikmI was aH(*d in (a<.h (as< Prdin nut take nm d 
alone did not do so well .e^ in IlHo-It), niainl\ lx eans'' ol tin 
ditticult} in f( edin^ two of the ealvis with it The ‘.Mins with 
palm-nut cake ainl oats and with inai/( nid lisli nnal wen 
higher than anj reeoKhdin 11M5-It», whih* tin* ods ,md Ixans 
mixtiiie also stood W(ll (hnslnsl <»als ainl watti, howtvei, 
showed a lowin result than heloK, and give tin loW(‘'t g^nn 
of the foods in tin* si lies Idiis jn.i> not imjuol)ahl\ have he(‘n 
due to the ditheiiltv <*\pein n(*d in obtaining good oats loi dl\, 
those grown on the faim itself being of hut ])ooi (jualit} 

In general, theiidoie, it ni.iv lx* s.iid that Ih n suit was in 
favour ot a nnxtnn* of f(X)ds lathei than ol kieping lo oin* 
individual food tliionghout 

Taking cost into «ieeomit, mai/i wjth fish nnal and I lien 
])nlin-nut cake with oats stood at thi top with highest live- 
weight gam and at low(‘st cost, aftei which lanie the oats and 
beans mixture Palm-nut cake, il it could be dt pi nded ufion 
that the animals would take it, would piove as se<*n also in tin 
1 915-1 d oxperinn*nt, a vei;> cheap and good 1(*ed, hut it clearly 
IS better for being used along with othei Icxxl Oats, again, 
while an excellent Hiippleiuent t > lx aim oi palm nut cake, do 
not do well when men*]} given with witei, though the (‘arln*! 
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experiments showed them to be the besi supplement, of those 
tried, to separated milk 

GKNEJIAL ToNIM \ SIONS 

Had times been normal, it would have been })OHsible to 
compaie the font ais’ H(‘paiat( ( xjx i mu nts, and to see how 
fai the eonclusions of one >eai wen hoim out in Hubse^uent 
years in legaid to cost Hut tlu alt(>g(tlu] (xeejitional 

conditions lendei this impossibh and the ina]ke<l use in pnces 

of all kinds of food allows onl\ ol geiui d deductions being 
drawn As inst<inceH of this mn he mentioiu<l the fact that in 
tlu first experiment (101 2-1 1) whole milk wabchiigedat Id ixu 
gallon, and in tlu last (1916 l^) it Is 1)^/ and thit oats, whiih 

in the fust cast* cost 7s pti twt wt n 1 ’><1 |)( i t w t m tlu list 

A fuithei b.n to tlu institution ol i tlose tompaiison is 
that 111 the lust two e\]Kiinunts sepualtd milk ^as giv(*n 
throughout but that in tlu last two it was leplued b} wdei 

The following gt lu i d t one lusions in iv , liowt vt i ,bi dr iw n — 

1. That it lb not necessai > to fttd cdvis (toming when 
thiet to four tlijs old) on wlioh milk loi longi i than 
the fust foitnight 

2 Thatwlun sejiai ited milk, foi use suhsMpu nth , is not 
axailable, waiti cm be (jmt< will usi d in [)1 u ( of it, 
along with meals, uid it lonsuhiiblv lowei cost, 
though the g i us in In e-w< iglil w ill not be so high 
That the use of ‘ gi nets is not m t essai \ but that, as a 
lule, toods <11 1 b( 'll gnui div 

4 That, as a supi)h nu: nt to st p n ited milk, 1 1 uslu <1 oats an 
<m excelh*nt food, iinl will giv« is g(a)d a ntuin as 
whole milk tul thiougln ut and it <i mach lowei t‘ost 

5. That, when use 1 with w iln in ])laie of sii)nated milk 
(I uslu d oats aie not so good, but tint, if watei bt used, 
be<ins, mai/e, oi ji.dm nut lake will do bi tti i 

6 That palm-nut eake, wJnh <it turns dillu ult to bed by 

itself, lb an excelh nt foodfoi caives md it su])plemente<l 
by oats, will maki as good <i niixtuK as inv thing i Ise 

7 That when watei is used m pi in ol stpaiated milk, a 

mixtuie of toods is piefeiablo to the use of am one 
food l)j its( If 

8. That Clashed oats toim a goo 1 supphnunt to palm nut 
c<ike or to hems 

9 That mai/e with hsh meal is <i good and economical 

mixture. 

10 That purchased calf meals Invt not shown tlu special 
merits often aOtibuteil to them and an not lucessaiy, 
nor, IS a lule, ecoiioinic<il 

1 I udoT bt lect h ( 
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Wilson C)l 0 W HiqmadeiiPail Knkhy Toned ale {)\ estmoi land) 

Wrench Rt Hon Frfdfktck, Kdlai lona H ill yhi at h ( i Dublin 
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STATEMENT made to the Council by the Chairman 
of the Finance Committee, on presenting the 
Accounts for the year 1917. 


Mr. Adbanb, in presenting, on behalf of the Finance 
(Joaimittee, the Accounts of the Society for the year 1917, 
said it was satisfactory that the Society had emerged from a 
year such as 1917 with a credit balance on the ordinary account 
of 819/., proving that the financial position was sound. On the 
income side there were two features deserving notice. One was 
that there was an increase in the amount from subscriptions, 
in spite of the fact that no show had been held, and the figure 
would have been even greater but for their practice credit the 
subscriptions of members elected after the July Council meeting 
of any year to the succeeding year. There had been thirteen 
(lovernors and .582 members elected after July 2.) last year. 
Another matter to which he would call attention was that the 
interest from investments was steadily increasing, and they 
were now feeling the benefit of the sound policy adopted 
thirteen years ago of building up a reserve fund. 

The total increase of income f ir the year wjis fiOO/. This 
amount practically balanced the increase on the side of expendi- 
ture, which amounted to (192/., due to the cost for appealing for 
new members, the grant to the Heading Research Institute, the 
expenses of the War Emergency CViminittee, and the issue of the 
“ Occasional Notes." 

Turning to the balance-sheet, the Society’s capital stood at 
.58,.*192/., and showed an increase of .’1,21)4/. That sum included 
l,3t>.5/. received during 1917 as compositions by new members, 
and this compared very favourably with 500/. in the preceding 
year. On investments there was some depreciation at present 
prices, but as they were all terminable securities he thought 
they could regard fluctuations in price with complacency. They 
continued to write off liberally for depreciation of goods and 
chattels. One item — “ expenditure on forthcoming Show at Car- 
diff " — required explanation. Altogether they had to find 4,045/. 
towards the expenses incurred at (^ardiff, w^hich amount had 
been divided into two sums of l,2t)l/. and 3,444/. respectively. 
The first of these was to meet charges of the contractors and 
salaries of Show ollicials which could not properly be debited 
to the Show account, and had been paid out of the 2,500/. 
annually set aside against loss on the Show. The other item of 
3,444/. had been incurred in moving material from Manchester 
to Cardiff, and was in the nature of an advance which it was 
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hoped woul<l be iei)aid wlienevei the Show wau held The 
reserve fund now stood at 50,742< , and he hoped they would 
all live to see that figure raised to 100,0001 (Hear, hear.) He 
then presented the following — 

FORBOAST OF ORDINARY REOFIPTS AND KXPKNDITORE FOR 1018 
(Other than in respect of the Show ) 

Prepared by direction of the Finance Committee on the baHii of the Heoommenda 
tions of Septc mber J1 1905 made by the Special Committee 
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Reprint of Sock ty k I < \ t Book 400 

208 War Emt rKency Committee 200 

142 Oc( laion il Notts to Meniliers 130 

58 Library Asnibtanct 100 

— Library PrinimK Oitaloffu< and Purchase ind Bin lim< of Books 400 
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(Ibis does not include the sales of Journals which 
the cost ol pioduction ) 
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With referejice to the amount put down in the estimates for 
printing the catalogue of the library and the purchase and 
binding of books, Mr. Adeane said ho would mention that this 
had been before the Journal Committee, and the view of that 
Committee was that, liaving regard to the high cost of paper, it 
would i)erhapB be better to wait before proceeding with the 
printing of the catalogue. Together with the other items in the 
estimate, it had also been considered by the Finance Committee, 
who felt that they would like to include this 4(K)i. in the 
estimate but to leave it to the judgment of the Journal Com- 
mittee to use that sum now or later as they thought best. 
Fersonally he lelt that it was i)robable that the expense of 
printing would remain high for a long time, and if it was 
decided only to print when prices were reduced they might 
have to wait some year^ before the> had their catalogue. There 
had been a considerable aecession of new members to the 
Society, and he could not help feeling that it was imjJirtant 
that they should ha\e all branches of their activity as efficient 
as possible ; tli(‘ref()re. as they had a fine library, they ought to 
have it ])roperl} catalogued and ha\e that catalogue printed. 
Moreo\er, thej hoped (o sell copies, and thus some of the money 
would come back. If tht^ Council decided to include that item, 
the total estimated recei]Ub indicated a probable balance over 
expen<liture of !ir)7/ , which, under present circumstances, he 
thought, was very satistaohii-y. 
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Examined, audited, and found correct, this 19ih daj of February, 1918 
THOMAS McROW, Secretary JONAS M. WEBB, 

DELOITTE, PLENDER, GRIFFITHS A CO . Aeeountanle H. J GREENWOOD, 
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Balance Sheet 


>ITMpoa4l* 

Rf flguroi 
for nil. 

To SUNDRY OREDITORR 
' 8«ndr> Croditors 

£ f 

t/ £ <i ti 



2,t64 12 7 

72 

8uV«oriptionf< menod mlOH In acl\an(< 


2^ 17 0 

M53 

470^1 1 

i 

To CAPITAL 

Anat Dtct mini 30 H)16 


55128 10 4 

1 

Hiiow Fund 

Amount »tet imldt Iron OrtUnnis \( ouiii 

2%0 0 

0 


L Expi nditura on (’ard ff Show 

IJDl IJ 

1 

6081 



• 1208 7 11 

Sofi 1 

Lilt CompoMitionx uunt*<l in 1 ilT 


1 (O’) 0 0 

SO 1 

Don itionn toward^ tht Sot ittv 1 1 uiuU 


51 0 0 

.m' 

Credit hilimti on ordinary intom md xixndi 
Inn ii count 


818 12 P 

1 

>} 

DFPREOUIIONS vinlttnolT m/ 

Fixtures 

20 18 

58 661 16 0 

■4 

P) 

1 

Furnitun 

0 10 

7 

s ' 

128 

Mathint r\ 

4 ’> 

11 

1 

Show Plant 

117 14 

so 

Buildinifs at Wobuin 

5(1 0 

0 





268 18 4 

SS ily 
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Dboimbbr 31, 1917. 


Cr* 

OtirrMpond* 




tat l^rae 
for l»ll 

£ 

By RESERVE FUND- 

37,272/ Oi. Hd. 5 percent Wni Stock (I92y*1947) 
received, under the conversion rijjhtB, for 

£ 1 d 

£ 1 . d. 

S5.409 

.35,408/ 13\ id per cent WorStoik 
(Value on December 31,1917 ^931 ^.11,942/ 10« lod i 
5,789 Ha 9d 6 per cint War Sunk (19J910I71 
recelvwl, undei the comorsion riixhte, for 


35,408 IS 1 

5.5«> 

5,500/ 0 per cent Exchequer Bonds 
( Value on Doccnibt»r 31. 1917, w* 9.3/ - 1 42 / ILN ) 


S,S00 0 0 

- 

1 

1 

1,088/ 10< 4d '» per cent. War Stock (19ii* 1117) it 9 » 
(Value on December 31. 1917, (td 9.H -1 020/ 9* K<i ) 

2 840/ 13* fid Metropolitan 3 per cent Consoli 


\m i 11 

*Soo 1 
6,300 ^ 

dated Stock (1941) at 871 
(Value on Decemlier 31,1917, <d> 674-'1.017/ hi ) 
6528/ 1* 6d C.in."iian 4perecnt Ktoik(1940 lOtO) 


8 600 0 0 


at 001 

(Value on DcciMubei 31 1917, 81 4 =.5, 120/ 7s 7d ) 

By LEASE OF 16 BEDFORD SQUARE 

Lett Amount written ofT 

J(X10 0 II 
lOil 0 1) 

6.300 0 0 

2000 

By FIXTURKS- 

Value at Decemlier 30, 1916 

1 Leu Dejireeiation at 74 p»*r cent 

J7h I'l 0 
jli 18 ♦’ 

1900 0 0 

279 

760 

By FURNITUHE- 

Value at December SO, 1916 

Leu Depreciation at 10 per cent 

769 r> 10 
75 19 7 

868 1 1 

683 16 6 

I 500 

By PICTURES (600/ ) and BOOKS (1.000/ ) 

1 By MACHINERY” 

Value at December 30, 1916 

1 Leu Depreciation at 10 per cent 

12 10 1 i 

4 5 11 

1,600 0 0 

43 

B> SHOW PLANT - 

Value at December 30, 1916 

1 Uu Depreciation at 10 per cent 

1 177 3 S 
II7 I) 4 

38 14 0 

I . '77 

! By BUILDINGS FOE POT EXPEIIIMKNTH Al 

Woburn- 

j Ah i)er Account at Decemlier 30, lOlit 

Leu Depreciation 

150 0 0 
50 0 0 

1 069 f 4 

ISO 

j Bv expenditure on FORTIKOMINU SHtJW \T 


100 0 0 

S4 

Oarpipf (balance camel forward) 


6,444 1 6 

1.380 

1 By SUNDRY DEBTORS 

1 By CASH AT BANKERS AND IN HAND- 

Renerve Fund 

175 0 

896 0 16 

440 

Ordinary Account 

(53 11‘ i 


90 

j ^ 

In Hand ' 

145 16 6 

674 7 1 

;t57.58a 



461,197 8 0 


Rumined, audited, and found correct, tbiti lOtli day of February, 191 H 
\ AmortmMalfotthtSirtHv 



AftV 

OXAlJbMJUni UJT UKUWAItX uruoxi 

Th« Rzptadttm* in thli uoonnt Instndm not «ntr OMb pi^raMti, 

CorrMfwad* 

lag fltarM 

for Ifif 
£ 

1 

1 income. 

Annual Subscriptions r- 

A t. 

d. Bad. 

956 

1 Otfvtmorti SabaoriptloiM for 1917 

. 1.078 If 

6 

42 

Raoelrad in 1916, but belonging to 1917 73 5 

0 

7,0V) 

Subacrlptlona for 1917 

. 7476 7 

6 

91 

Subsoriptlona for 1917 (additional) . 

... 92 15 

0 

81 

Subeoriptlona for previoni years . 

. . . 27 0 

0 

1 

7« 

Life Governors and Members 

Annual Oontributioni ... 

. . . 69 3 

0 

«,»)3 

>43 

Miscellaneous:- 

' Interest on Daily Balances .... 

. . . 21 6 

- 8411 8 0 

8 

1,466 

1 Income from Investments . 

1,889 17 

2 

24 

1 Bales of Pamphlets, Diagram^ Ac . 

. . . 18 16 

1 

77 

1 Bales of Text Book 

. . 222 1 

0 

14 

1 Miscellaneous . . . . 

14 14 

0 

1 , 72 s 

^ Bent of 13 Hanover Square 

Liu Bent paid 

247 10 
247 10 

- 2488 u 2 

0 

0 




«iM77 17 t 


THOMAS Mo&OW, Stenimry. 

DKLOITTK, FLBHBXR, GBIVFITBB A CO^ Aeeountanti, 
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AKD mCPMBUimB FOR THE YEAR 1917. 

M •& llaMlHi«i m MUMotton with the yeei^e tnonotlOBi 


<?5r«is2t 


ISO 

300 

53 

400 


87 


232 

111 


Expenditure. 

QkNIRAL AOMiNilTRATION 
Sftlariet of Oflciel Staff 
Peaudoni to Offloialt 
Legel Chargee and Aaditors Feet 
Bent Batet, Taxea Inturanoe, and Uoute (.xpentee 
Purcnate and Binding of Bookt 
Printing and Stationery 
Pottage and Telegrams 
Carriage of Paroelt and Travellliyr Expenses 
Adrertiiing and Miacellaneous Office Expenses 

Journal of the Society, Vol. 78 - 
Printing and Binding 
Pottage, Packing, and Delivery 
Editing and Literary Contributions 
lUustrationt 



ltd. 


S,S28 S 7 


Lfu ‘4alet (Vol 77 and earlier) 
Advertisements (Vol 78) 


g t d 1 2 Q 2 
4 ” 3 9 
275 0 U 

L>2 S 


\ 9 


Excess expenditure in production of \ ol 77 
Printing Painphlftn 

Laboratory •- 
Salary and Petty Cash 

Other Scientific Departments - 

Botanist s Salary 

Zoologist s Salary and Expense s 

Oonsultii^ Engineer 

Grant to Koyal Veterinary College 

Grant to Bctearch Institute University College Heading 

Medals for Frofleienoy in Cattle Pathology 

National Diploma in Agriculture 
Honoraria and Expenses of Examiners 
Travelling Expenses of Officials 
Hotel Expenses of Examiners and Officials 
Printing Stationery, and Posti^ 

Writing Diplomas 
Salaries for Assistants 


L$i$ Entry Fees and Bales of Examination Papers 

Leu Highland and Agricultural Buoiety’s Moiety 
National Diploma in Dairying 

Hire of Premises Ac 
Fees to Examiners 
Hotel and Travelling Expenses 
Printing and Postage 

Xmi Entry Fees and Bales of Examination Papers 

Extra Expenditure - 
War Emergenoy Committee 
Contribution towards Woburn Farm 
Hills’ Bequest —Contribution for current year 
Occasional Notes to Members 
Assistance in Library 

Contribution to Boaid of Scientific Segieties 
AMOUNT SET ASIDE T0WABD8 LOSS ON SHOWS 
CBBDiT Balance oabbied to Balance sheet 


250 0 

0 

20.) 10 

0 

52 19 

0 

400 0 

0 

100 0 

(1 

2 10 

4 

142 9 

7 

H2 9 10 

30 7 10 

57 18 

0 

1 18 

0 

74 10 

0 

139 11 

9 

56 18 

0 

282 H 

9 

141 0 10 

19 15 

7 

61 9 

0 

20 5 

4 

15 5 

0 

122 14 11 

26 5 

0 

207 14 

4 

150 0 

0 

106 8 

2 

14^ S 

6 

.57 17 

6 

10 0 

0 


S80 0 0 
28 4 • 


708 17 8 


1,000 0 1 


141 111 


M 8 11 


474 8 8 
2400 0 0 

818 12 I 

bioStTiT 2 


Examined, audited, and found oorrect, this I9th day of February 1918 
H^^'^BBlSvN&D, f dvdiUtri an Uhalf af tha SoeUty 
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[Copies of the ftiU Report of any of the Ooanoil Meetinp held during the year 
1917 may he obtained on application to the Secretary, at 16 Bedford Square, 
London, W.O.I.] 

ROYAL AGRICULTURAL SOCIETY OF ENGLANO. 
fIDinutcs of tbc Coundl. 


WEDNESDAY, JANUARY 24, 1917. 

Ml ( Adkanl (President) in the (’hail 

Present: — ftuifefis -TheEail of Coveiitiy Sir (iillicrt (Ireenall, Bart, 
C V.O , the Kail of Northbrook, the Hon. (' T Paiker 

Vire-PiegidefU» — The Right lion Sir A. K Fellowes, K (’ V 0 , Mr Eriieht 
Mathews, the Kail of Vaiboiough 

Other Afemhrrs of the Council - Mr W W Chapiii.ui, Mr Johle Evens, 
Mr James Kaleoner, Sii VValtei (»ilbe>, Bait, Loid Haile<*h, Mi Robert W 
Hobbs, Sir Fhailes V. Kmghtlcy, Bait, Mi J L Lud(fington, Mi Allied 
MansA'U, Mi (J Not us Midwood, Capt U Oliver- Bel Iosim, Mi H Overman, 
Mr U O PtiiU'isoii, Mr P flamlyn Piiee, Mr John Rowtll Mi Fred Bmith, 
Ml (‘ W Tindall, Ool E V V W hoelei , Oapt J Bell White, R N U , and the 
Right Hon liedtMick Wk'ik h 

rh< minutes of the last monthly Hunting <»f ttu (’< uiicil, lu Id mi 
Uin'embei llUtl, were liikiMi oh iea<i and appiosed 

Ml l> P M logos, ot Kzbct-el-Nakhale, ( .iiio, Egypt, and Capt J Bell 
While, RN U , ol Aldeilwuiiiie Maiiiu, Oeriard’s (ho-^s Bucks wmc ekn ted as 
Oo^einoiN, and “»o <lul\ noiiiin.ited < amlidates wiie a<lmitttd irjti> the Society 
aK MeiubeiH 

The Ripoii ol the Neteiiiuuy ( omiinttei having been piesmteii, Mr 
ManslLI dievv attiiiliou to tlu i lu teahe in the number ot easts ol hheep scab 
in Ptlt>, A" eomp.iied with those in 191 and moved the following lesolutioii, 
wliu h was bct ouded bv tin Rt lion Kukdk W uench ami atlopted — 

Ihut thmOouneil vit w with alarm the increaHc in the nundier of outbreaks of 
■ht Pi» scab in 1916 a*i lonip lO'd with 1915, ami tiUHt that the Board of Agriculture 
will take eiurgetic stepN to deal with the question ’ 

The PUESIDKM, in moving the adoption ot the Repoil ot the War 
Emergeiu> (’omuuttee, cxplamul very fully what had transpired on each 
ol the thiee OLcasions on which the t oiumitt<*e hud met 

A eoiisuleiahle diviission ensued on the (jiiestion of the depletion of farm 
laboui and the polu y of maximum priecb, and it was tinally decided to ask the 
War Kmeigeney (’ommittee, who would meet that afteinoon, to tlraw up two 
resolutions and adopt Uum in the name of the ('ouncil. This was done at 
the subs quent nits ting of the Committee, and the following resolutions were 
forwaided to the Boani of Agneultuic 

il) ‘That th« Couni il, recognining that even the maintenance of the food 
prixluoiioii of this country is abtiolutely dependent upon the provision of an 
adequate suppU of skilltHl labour- vi/ , horsenu n, stoi'knien, nhepherds and farm 
maciYniiHtH view with alarm the continued lenioval of farm labour from the land 
hi thi War Olllce. and urge the Board of Agriculture to do all la their power to 
prevent the latiour of the farm from being further depleted ” 

(lb ' That thiK Council are of opinion that the fixing of maximum prices for 
cereals in a fatal tK>hc> because it in ceitiin to dimmiNti the production of food m 
the country They are also of opinion that a guaranteed minimum should be 
offered for ail cerealM for a period of at least four years, and that four years’ 
notice Nball be thereafter giv en before withdrawal This would give confidenee to 
ugnoulfuristN * 
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Ih Lirlul Nohihbuook lipoitLl that a ( ible had been rtcenetl from 
Dr lavinge, of N(.\v Z liaiid flugg( sting that Uit Iloyul Agrunltuial 'society 
should issut III urgtiit appui> foi tunds toi tlu Agrii ultiiral Kcluf ut Allies 
through the Pusm aHsociitniis to all Ooloiual A>,ikuUu al Socutus Dr 
Leviiige w < f opinion ilut siu h i skp w ud 1 hivt i guat stimulutivi tfft< t 
0 1 tlu local ni )\tmtni8 toi the u pitiiition <f thi Allied tanners and it N\as 
the desii ot tlu ( mimittce to aet upon that suggistion lie (the hail ot 
NorihbuooK) w mid then lilt mo\e — 

T.hitth( PrtHidintbt roqutHtedto ihlo Dr Ttvingeaskinghiin tocommiiuuatu 
t ) the agr < ultmal Hi>ei tUH In N w Z aland the tolU wing UKohiti n 

rii It tin fouiuil (1 tliL Itoyal Agiidiltural Sxittx of I nglnnd dtHin to 
<xi.i(HHthei high appi tiati n ol the kind Huppoit ulrt uly (Ztendtd by 
Zeal md to iht 1 und ioi i inatiting th< rulnt 1 fiini is ot the dc vantatod 
1 mntiUH (f oui Alius uni t^ niukt in uig nt ipiuil t the agrh ultui IstH 
of Vt w Z ilnnd toi ulditional subsi ri| ti iih t > inbl thi ( )niniitt(u to inoet 
luitlui d niandrt I ettei follow VDEVNi Pr 8ul nt 

llu 1 111 t > Aunonou< if s c mh | thi ns luti n whidi w m i !opt< I 


WEDNESDAY, FEBRUARY 21, 1917 

Ml ( Vi)i \NK ( B (Pn suit nt), m tlu ( luii 

Present / Sn ) B B iwtn Inus Bait tlu lail ot Covditry 

Sir (iilbert (liccndl Bait ( \ 0 I old Moulon 

\ Hf Pn'^id^nt^ Ml Itnytrutchhy tlu Right Hon sn \ J I i Howes 
K C/V O VIi h n st M itli ws tlu Diiki ot Joitlind k ti 

Otk(*i \It m} et H of thi ( unal Mi H D nt Br Klihiiist Mi Kuluidson 

( in Ml JiiiUHlal lid Sii Howard I lank Sn Wiltii (»ilb y But 1 oid 
Hiildli Mi V\ Ifiiiisou Ml Atihui 11 s( ak Mr H ibdt VV 11 ibbs Sn 
(liailisV iviiiglitk} 1 lit Ml J I I uddin^ton, M Alin I Mansell harl 
Miiivd'' Mi C Middhton ^ H t K Olivei Bell ism Mi H OMimuii Mi A 
W Idkm Ml J HiinhnJnti Mi 1 lUyiianJ Mr VnlnwHgds (apt 
ld(\\N ^ vs I 1 Ml I I I '“tnitli I idit (’ol I W Stans foitli, Mi B liiiit 
and ( VI t I lx 11 W 1 iit R N R 

(rotenun Mi W I Holt BdSd 

Ih nuiiiites t tlu list nu ting of tlu ( uiu I lull n Jiniuis 21, I'M 7 
wen t vk n is k 1 1 ind ip) i )\( d 

Ml Walid ) iin s AIkkI ot ilki tshail Jlall Bung vs nd Mi B iwatei 
\tinon of Hinhniy 1 i st J'lom grove wcieeUdKl (i v in is in I i^dnls 
iionimated e III lidat s win ulmitte d into the ‘s <uty is Mdiihus 

llu kepoit )1 th hniaiK ( inmitUi was i ceisdl iiid id< pt d tigithct 
with tlu \ ( unis f 1 I'Mt and I'>timil(s ot Riidits aril IxpciulitiiM for 
the fireHtiit m ii win h wd pi mu I in di tail by Mi Ai)f\NK ( ban man ol 
the Finaiu ( inmitti i 

llu lull 1 ( ov KV said th it he f if* rlu ( uiu il piocenhd fiiitlu r w ith 
llu huftiiu ss (f the Meeting he sh iihl lik( to (all th n attintion to a 
(inurnstin e ^ huh ha i given tlu in (onsihrihU guitifuatun I hen 
President had iddvi I llu distinction »f hiving he n mid i t ompanion 
of I Ik OnJd )f tlu Bitli He was sun tlu^ all h ptd that lie might live 
long to dij \ tlu I on )in thus i mfenefl up m him As His Majesty s 
lieutenant in (ambnlg<shin Mi A l< im liwl rfruhied v ly signal wivuc 
to that ei unty ind tlu v ill knew wlnt (x elh nt work he hod doiu in 
conmdion with agii ultun (Applause) 

Thf Ikesidfni thanktd tlu Meuilx,rs of the ( mmil ve*ry heaitily for 
thtir kindness in uceiving s warmly the gdurous nmaiks which had been 
made regarding himself b\ I mi Coventrv H< could assun them that he 
kppicciand then < n.iatulitims vtn much indeed 
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In pje»enting the Kepori of the Veterinary ( ‘ommittec*, the tollowing letter 
was le^ from the Board of Agricaltare in reganl to the incn’ase in the 
imniber of outbreakB of sheep scab in 1916 : — 

Board of Agriculture and FisberiCh, 

Whitehall Place, Iiondon, S.W. 

February 14, 1917 

^ , No. A 676/1917 

ollt, I am directed by the President of the Board of Ai^riciilturo and Fisheries to 
to your letter of the 25th ult, forwardmtf a ropy of .i resolution passed by 
the Council of the Royal Agricultural Society of Kngiand relative to the increase 
in the number ol outbreaks of sheep scab recorded in Great Britain during 1910 
as compared with the previous year, and I am to acquaint you, for the mfomiation 
of the Society, that this matter has bc^en reeening the careful attention of the 
Board 

The increase in the number of outbreaks of this disease is accounted for to a 
Jaiyo extent by the number of small outbreaks which have oe< urM*d in Scotland, 
and In the majority of these the number of bheep involved was very small. A 
num^r of the outbreaks are also attributable to sheep moved from the western 
islands of Scotland, espetdally the Outer Hebndts, and also from poitions of the 
mainland of Argyllshire. 

In addition to the measures provided l)\ the Sheep Sc ah Ordc rs of llK)5 and 1910, 
which are enforced as a matter of course as rei^aids the* isolation and diiiping of 
sheep on infected premises, and of sheep which are known oi suH])ccted to have 
i>een in contact with the affected sheep the Board htive made* speeial Orders, 
applying the provisions of Part I of the Sheep (Double Dipping) Ordti ot 1914 to 
the movement of sheep from the Inner and Outer Ilebndeh, ,ind also from c( rtain 
areas in the islands and on the mainland ot Aigj llsbirc , to any other part od^ieat 
Britain 'lUe effect of the last mcntionc'd restru turn** to n quin that ill sheep so 
moved must bo aorompani«‘d by a licence ol nn mspectoi ot the loeal auDionty 
authorising the mo\cmcnt, whU b, unless the sheep aie inteiuleci tor immediate 
■laughter, may only be granted m the case ol she<*p which the inspector is satisfied 
hiwe lieen propeily dipped twice w ithin the previoos tweiit j eight days 

oimtlar restrictionH hate been impohcd by an Order of the Bond on the movo- 
rnent of sheep from an area in the Oehil HiUr compiising i»ortionh of the eounties 
of I’orth, Olackmanunn, Htirlinw and Kinross in whu h a number of outbreaks 
have occurred, and ftom w'bich sht^ep subsequently lound to b( afierted have been 
moveil. 

Copies of the above mention«‘d Orders me enelosed 

Mr. Prothero hopes that the enforeoment ot those lestriction ma\ result in 
preventing the distribution of sheep s ab by means ot sbc«*p from the western 
parts of Stotland, which, there is strong reason to bclic v<* have be m ies])onsible 
mr carrying the disoaHe for some years past to pther jmrts ot SeotlinU and to 
England; but, ii the measures now taken are found to b* msufltcienl lor this 
purpose, be wull not hesitate to adopt such other m< ans to tins ond as may be 
considered necessary and expedient 

I am, Sir, your obedient Her\ant, 

'Signed) SYDNBY OblviKU, Seiietary. 

The Secretary, Royal Agrieultur il Society of England 

Ml Mansell reported that the National Bheep ihccdcis’ Aftsociation weie 
arranging for a deputation to wait on Mr Forblot, KinamMal Hcci clary to tlic 
War Dffice, to discuss witii bun the price ot the li)17 Wool Clip Mr Mansell 
proposed tiiat the Royal Agricultural Society should he repi evented on the 
deputation, and suggested the names of Mr. Davis Brown and Mi Uohert W 
Hobbs. The proposition was cained 


WEDNESDAY, MARCH 28, 1917. 

Mr. C. Adeanb, C B (President), in the Chair 
Pmsat: — TruifsM.— Sir J. B. Bowen-Jones, Bart , the Earl of C'oTentry 

— Mr Percy Crutcbley, Mr Ernest Mathewh, tlie Duke of 

Portland, K.O. 

Other Member i of the QmnoU. — Mr. D T Alexander, Mr H. Dent 
Brockleburst, Mr. Richardson Carr, Mr. W. W Dhapman, Mr John Evens, Sir 
Howard Frank, Sir W''alter Giibey, Bart , Mi. Arthur Hiscock, Mr. Robert W. 
Hobbs, Mr. J L. Luddington, Mr. Alfred Mansell, Karl Manvers, Mr. C. 
Middleton, Mr. John Myatt, Capt R. Oliver- Bellasis, Mr. H. Oveinuin, Mr. 
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R. Gr. Patterson, Mr. A. W. Perkin, Mr. H F Plumptre, Mr F. Hamlyii Price, 
Mr. F. Reynard, Mr. C Ooltman Uogeis, Mr Jonn Rowell, Capt. Percy W. 
Seward, Lieut -Ool E. W Stanyforth, Lord Strachie, Sir John 0. S. Thursby, 
Bart, Mr V W Tindall, and Col. Wheelct. 

The minutes of the last meeting of the Council held on February 21, 1917, 
WTre taken ns read and approved. 

The PRKSIDRKT said that since the last meeting of the (^ouncil the Royal 
Family hati sustained a sad bereavement by the death of Her Royal Highness 
the Duc'hess of Connaught He was sure that, having regard to the great 
interest which the Royal Family had ever shown in the welfare of the Society, 
and of agrieultuie generally, (he ('oiintil w'ould desire to place (»n record their 
iieep sense of sonow at the death of the Duchess of Cimnaught, and to exprtw 
their respectful sympatiiy to the Duke of Connaught 

Mr Edward Clitton-Brown, of Burnham (Hove, Burnham, Mi C. R. C. 
Foster, of Xiistcy Hall, Tiumpington, Cambiidge, Mr S Aithur Peto, of 
Downs Couil, Sandwich, Kent, ami Mr. Wm. D Thompson, of Dyke House, 
West Haitlepool, w^eie elected Hove^nors, and r>6 duly nominated candidates 
were admitted into the Sock ty as Members 

A letter was read from (he Maehineiy ami Imph'monts Section ef the 
Board of \giieultuie lespciting the holding of a demonstrating cxliibit ion of 
motor tractors under the auspices of the Society. 

The PFtKsiDnNT said the matter had been befoie the War Emergency 
(V)mmi(tee, and they had agieed to recommend the C’omieil to refer the lettei 
to the Spec lal ( oinmittee appointed some time ago, consisting of the Honorary 
Direotoi, tlie ( hairnian of the Implement (Nmimittee. and the two stewards of 
Impicments, with powei to add to their number 


WEDNESDAY, APRIL 25, 1917. 

Ml C \nhANK, (Mi (President), in the Chair 

Present Jntst<n HHH Ihincc Christian, K,(t , Ixnd Moieton the 
Earl of Northbrook, Sii .folm H Thorold, Bart 

Vire-Pre'iulfifits Mr. Ernest Mathews, the Earl of Yai borough 
Other Members of the (\mneil —Mr. J T. V Eadie, Mr rfanies Falconer, 
Sir ifowai<l Frink, hii W.iltei (lilbey, Bart, Lord Harlech, Mi W Harrison, 
Sir (^ V Knight ley, Jiait , Mr .1 L Luddington, Mr AlLed Maiistdl, Earl 
Manvers, Ml .lolm Myatt, Capt R Oliver-Bellasis, Mr. if. F Plumptre, Mr F. 
Hamlyn Price, Lord Ranksboiough, C V 0 , C B, Mr J E Hawlencc, Mr. F. 
Reynard, Capt Percy W Seward, Mr Fred Smith, L( -Col. E. W Stanyforth, 
Lord St raelne, Capt J Bell Whili , U N.R , (’ol. (^ W Wilwm. and the Rt Hon. 
Frederick Wrench 

The Miiiut« s of the last Meeting of the Council, held on Match 28, 1917, 
W'cre taken as read .ind approved. 

The PiiBSiDi.NT read the following letter of acknowledgment of the 
resoluijoii of H}npathy with H R If the Duke of Connaught, passed at the 
last meeting • 

DkabSiu,— 1 am (leHired by HRH the Duke of Connaught to thank you and 
to ask you to convoy to tho (jouncil of the Bayal Agricultural Society His Royal 
Highness ninccrc thanks for the kind expression of K>mpathy as contained In 
your letter of March 2K —Believe me, yours faithfully, 

(Signed) Malcolm MUUBAY, Lieut -Col. 

Mr. Heibeil Allott, J.P, of Ivy Cottage, Hoyland Common, Barnsley, 
the Hon Qeoige Eilen, of Rederoft, Longeiosb, (’hertscy, Mr Charles Wm, 
Forbes, of Callendar House, Falkirk, Mr Fr<‘d H Fox, of Inglewood, 
lAjdhham, ne.ir (’hestm, (’omr Heihert L (faussen, U.N V R . of Brookmans 
Park, Hatfield, l,ord Lilford, of Lilford Hall, Oiindle, Mr. B W. Lund, of 
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Huttons Ambo Hall, York, and Viscount Peel, of 62, Gropvenor Street, W , 
wpie elected Governors, and 73 duly nominated candidates were admitted into 
the Society as 'Mcmliers 

In moving the a loption of the report ol the Finance Committee, Mr Adeane 
said that the (’ouncil would he soriy to learn that Mr Eveison, a member of 
the sUft hail been wounded Foitunately his wound was not a 8e\cre one, 
and it was understood that he was now going on very well He (Mr Adeane) 
would molt that haiing hcaid with legiit that Mi Eveison had been 
wounded in Eranee, the Couiieil desire to ixpie^.s their sympathy with him, 
and their hopes foi his speedy rtcoiny 

"1 his was unanimously agreed to 

I he Phkst DENT said ihet nutiul w« mid leim inber that at then last Meeting 
a letter was reid from the Maihinei} and Implements 'section of tin Board of 
Agnrultuie ifspicting the ludding ol a dnnonstratiDg exhihition of motor 
traf tois under the luspn s ot the Soei<:t> and the in itt< i w is ieteiic<l to the 
^l*ecial (Vmimittee appointe<l m Nov^inlnr to (any out tin dt monstrition 

Ibe (lovci nment had leiincd in ofTir flora Mi I oid, ol Vmmua to place 
at thur disposal the plans and spec i la at ions of Iin agncultuial tri( toi as well 
IS the R(i vices of his experts in ordt i that tlHS( niichims might be made in 
this countiy by British manuf.K turns piovuhd tiny wiu not sold but only 
us(d by tlu (ioiernment Befou accipting iht offei, bir Aithui was 
uixious to obtain the sdvue of the lloyal Agiicultuial S(j(ict\ In this 
emeigencv he (the Presi lent , thought that tin Society wmdd be inxioiis to 
assist, and state 1 that he would biin,^ the inattei before tl e (V>uncil at that 
Meeting, but Sn Arthui I^ee said lint imimdiatc ai tion was nceessaiy, as he 
must (oine to a do( isioii at oik e It i\ is tlu it foit iimnged that th( two >oid 
tioctors now m this count i> should In tiied uid that a piiv ol practical 
agni iiltunsts and engineers should inspect the working of th» ma* limes 
and report 

Ihe ludgt 8 8elc( ted win I’rolessoi l)alb>, 1 l{ ^ , of tlu t it> and (lUilds 
Engineering Institute South Keiisingt m Mi ^^)u^lne>, tlu Soncty’s 
Consulting Engineer, Mr Gieavts Ulmiiman (*t the Implement t ommittcc 
rcpiesenting both Enginecnng an Practual Vgruultuu Mi R \V Hobbs 
and Mr Flenry 0\eimvn, Iiattical Agiuullunsts I lu exptnsm of the 
Demonstration would 1 m. d( frayed by ht tiovcrnmnit Tlu nttcsMai^ land 
for the Inals had been jir uide/l h} Sir Gilbert (ireenall who was cMittitaining 
the Judges at his house, and was hr.ng assisted b\ the Hon lohn B ( loss in 
carrying out the arrangements 

The President askt d the ( oumd toa]»pioM of these ai range mints and to 
give him power to submit at the e ill u st possible moimnt the Rtport of the 
ludges to Sir Arthur I/ei, at the Baird of Agru ultuii H( moved a resolution 
to that effect, which was seconded by Mr Harnsm and adopted by Ihe 
(’ouncil 


WEDNESDAY, MAY 30, 1917. 

Ml C Adkani, C B (Piesident), in tlu Chan 

Prsient /nwfcM Col Coinwallis, the Eail ot Coventry, Sir Gilbert 
Greenall, Bart , C V 0 , Eord Moretou, the Earl of Northbrook, Sir John H 
Thorold, Bart 

Victt-Pretid^nit Mr Percy Crutchley, Mi U M Greaves, Mr Ernest 
Mathews, the Earl of \ arborough 

Other Membert of the Counted -Mr H Dent Brocklehmst, Mi W W 
Chapman the lion J E Cross, Mr J T C Eadie, Mr lohii Evens, Mr 
James Falconei, Sir Heward Frank, Sii Walter Gilbty, But Mr Arthur 
Hiscock Mr R W. Hobbs sn o V KmghHey Bart Mi Alfied Mansell, 
Earl Manveis Capt U Olivoi Bellasis Mr A W Ptikm Mr I Hamlyn 
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Price, Loitl Kanksboioujrh, (VO ( H Mr 1 lUyiiard Mi Andrew Ungeis, 
Lieut -Col L W stanytoith, IjOkI stradiu Mr A P runiti and Capt .1 
Bell WhitL, B N H 

Goteyno)^ Mi W I Holt Hcivu an<l Mr C 1 Lvan> 

The Minutes of tht la&i of tht ( oumil held on Apnl Jl, PM7, 

wtre taken as n ul and approved 

Tht Pblsidfnt said that Mcinlnis ol ( ouiu il would hi\L Itainl with 
fedingN of gital rtgiet that since ihcii last inettin^ then cstu inul fiuiul and 
(ollea^^ut Sir \i1vcmi lellowis had sufftied i vciv sad luuavem nt hy the 
death in a tion of his thud son ( afdain Ihdwoith (u ijfi \ Iwmi J ( Howes 
He wiH sure tiiat tin (ouiuil wo hi dcsiu to (on\(y tin txpicKsion of 
their waiin uul snutnc sympathy with Sit \iIwmi and I idy 1 dlowiK ind he 
then foie mo\ d th< t< 11( wing icsolution ot toraloUiKi with tliiin in tlitir 
gicat hoiiow 

lhat the ( oun il if tlu Uoyil ARiKulturul Soiuty of tnulanl huvi h« ard 
with fe< Itm.s ot tfn it i uict of tlu death in adi ii oi Pnptain H dworth Ottme 
Ailwynld! wes tht thud son ft Sir Adwyn lill wes and dt ire to tonvt v tlie 
expression f then wirn and Mintn sjmi itlij with bn Vilwjn and lady 
Ifdlowcs in the greit sorrow whn h has hel illen thnn 

lilt icsolution w lb H((ondccl Ij the Liilol \ Aitnouol (iij, uul (aiiud 
luianiin )usl\ ill the Miinbcts pcsciit slinding 

lli( Bail t l^nunt oi Vv n ( asth llingwiil Mi Fi d(ii(k( Iluntci, 

of B\sio(k 1 Mil util Ml (ootgf Liwbon J tiiiston (I tin (iltigt HUlsot 

neat Ihdi rl Si Aitiiui I tt !v( B Ml, ol (It puis ( ouit, linucs 
liisbotou^h Ivi lit lion sii Vital Mond But M I* ot Mtldut (onrt, 
neat Koinst \ Mi i a Idick S Olivet ot ( litc ki ridon ( luii Oxon Mr 
Sidn y Veinon iiue (t llu (otta^f, (ohtfsscy Mi Williau M Saunders, of 
Wen ugtoii Hill I in ihict, and Mi H ( B Undtid wn ol Bufienhim 
loftH Mundioi I wen t lee ted (k \ e triors and 117 didy noruiiiattd caiulidatfs 
were idinitted into tlu s u u ty as Membi is 

The Bill of Noui tiBitook iii presi nting tlu Hep t (f tlu Vdtnnny 
L<nimitle< sulthif f)i ( miimttfe weiesti ugly of pinion th it tin iinnaw 
111 the numiKi t eises ( t simp stab calls foi tlu seiioiis < onsi hi itioii of the 

Oovtiiumnt Ilie hope ix i sstti in a htlei liom tli B > ml of Agiii ult un 

that the cni la nient f)f tin lestn tinis might asult in prea nting tin dis 
tiibutioii ot tin dist me lu t li bten aalised it is time t) nlopt oiliei 

measiias is sug^tsu I by tlu Bond ami nijad thiil thib slionld lu lom 
munnatt d to tin m 

Ml Mans] i i se on le I the pioj) sition uul the Kepoit w is .id ijited 
In ]ues( nting ttu Kepoit ot the stock In/ts (ommiltti Mi Bl YNARl) 
811(1 that th ( inmittd hid < msideied i lesoluti n piHsal by tin 1 on Ion 
(ait Horbt 1 u i(h Society with le^ud to tin stutuy ol horseH, and the 
Conimittei ha 1 a omimnded the ( ouned ft id )[ t the iollowing resolution 
(Opiesot whi h shouhl bi Inwii led to the Prime Miiiistir tin Pasidcnt of 
the Bind ot Agiicultuie ind tin S (letaij ot stall toi Wai 

lhat m \uw ol llu rtfognimd short ig of hrrses and tlic eerti niy under 
existing f in umst ince-. ot h iurthti decliic m hoist br»t(hng this Society viex^s 
with the i,aateKt ilarm tlie future piospeds of Iioihc 1 reeding in the United 
kingdom and ntronglv uree upon tlu (fOv«mm«nt the import loce of taking 
immtdiih it p-ifortiu < m ourage ment of horse bn e ding generally 

Sii loHN 1 H iKoi I) in inoMiig the nloption ol tin Bepoit rtf the Coin- 
mittce of Sell < turn saui that tlu (oninil wfKild heiitily thank tin Picsident 
for the ctfoits he h ni m idc and eontinued to make in obtaining new 
Go\ernor8 and Membeis 

The PREhiDi M Haul that, while a< knowledging the thanks offeied by 
Bir John Ihoiold he bhould like to pass them on to Mr MeKow and his staff, 
uiKin whom the work fell, in I he would eongiatulatc them on the result 

The Repoit ot the War Lmergency ( ommittec was ado| ted after a 
lengthy di8< usbion in whnh Mr Evfn^, I >rd stra(HJF Sir Wajikr 
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Gilbby, the Earl of Coventby, Mr. Mr MANbELJi Mi Buocklg- 

HURST, the Earl of Northbrook and the lion Tohn K ('hohk tf)ok part 
Tiie Report on the recent Trial of the Foi<l Trd( toi was pres ntcd, togethei 
with the following lettei whi< h had Ixjen lefpiifd from the l)irt( toi General 
of the Food Production Department 

[Oopv 3 

Board of Affnculture and ish i u h 

Food l^oduction Dci >rtni 0 nt 

72 Virtona Stn et 

L.ndon SWl 
May t ni7 

DBAU Mb MOROW,— I shall b« much obh^td it you will ♦ to the Roval 

ARrUultural Socu iy my sincere and grateful thanks foi tin txtreimly \aluable 
and satisfactory report which they have ftirnirthed to this Department on the 
merits of the Ford Iroctor for agricultural piirposts 1 rKognne th it it was 
asking a good deal of the ‘kicuty to organist xnd ( nr\ out this trial it sut h short 
notiot but the result has bti n most helpful and indt « d nlii ible to i o 
Will you kindly convey my special thanks to the distin.'umlH d paml ol Judges 
who kindly undertook this work ? 

ourn Mr> tru4 

(Signi di AlvIIH R LBF 


WEDNESDAY, JUNE 27, 1917. 

Ml C Adbave (Ml (President) in the Chiu 
Present: — JnutMt bii J H Rowen Joiuh Put ih Eiil of (^ottniry 
Sir Gillieit Gretnall, Bait , ( ^ , Ford Mouton tiu Liil ol Noithlu )ok, 

Sir John H iborold, Bait 

Vice Prendfntt -Mr Peicv (lutthUy Mi 1 incst Mitluws, the Duke of 
Portland, K G , the Duke of Hk I mond and Goidou K (* 

Othei Memhei 9 of tlie Councxl - Mr UKhiidsm ( an, Mi \\ VV Cliapman, 
Mr John Evens, Mt Janns PaUoner hir Jl iwaid Irink sii W iltu (tiJbty 
Bart, Mr Joseph Hams, Mi illrn^n Mi Alt lul M iiisi 11 1 uIMiumis 
M r 0 Middleton, Ml (i Noriis Midwood Mi II Oviinun Mt K ii J iltciMin, 
Mr P' Hamlyn Puce Mi P K«ynaid (apt ltK\ W S w u i Mi lied 
Smith, Sr John O S Ihursbj , B iit , an<I tlu Kuht II hi Ij dm k Widich 
Oovormr —Mr W F Holt Btcxci 

riie minutes of the last meeting ol thi OouikiI 1h 1 I on M iv in ]ni7 wlic 
taken as rt ad and appiuvod 

Befou toininem ing the pUKctdin^s tin Puhsiui m icid i Icttu iroin the 
Right Hon Sii Ailwtn h Ftllowes KFV O, thanking tin (i iiridl ti r tluir 
kind ixpressions of synipvtli) on tlu dtnth, in aition, oi Iik s n ( iptain 
Hodwoith (icorge Ailwyn Fellowcs 

Ml H W Vndeison, ot HennUige 1 arm, High Ilui-%tw od Ickhcld Mr 
Albeit S. B J nil, of ( rookhim House, Newbun Su (i St inli > \N hit( But 
of flolywood Fowtr, Bristol, and Mr W H \V illi irn*, n ol Kiikbauk, 
Middleton Tyas, were eleited Governors, and ‘it dul) niniiiutcd < indidatts 
were admitted into the Society as Mtmbeis 

The Rq>ort of the W ir Eineigency Oommiltu. was adopted after dl^cll8sloM 
111 which Mr Middluon, Mr 1 red smith, bir Waitfu Cuibiy Mr 
Harrison, sir Gilbekt Greenall, tht Right Hon Iredirjck Wrench, 
Mr Falconer, Mi Mansell, Sir John Thokold, md tin Lul ol North 
BROOK look part 

A ('orumimication was read from the bhorihorn Soenty tnclobing top\ ot 
the following resolution : 

that the Shorthorn Society hereby n quest the Uo>al Agruulturil hotiety of 
England to arrange for a deputation consisting of ropresentatnefl oi the RASE 
and all the Breed societies, to wait upon the Hresidtul of the Board ol Agriculture 
at the earliest possible moment to explain to him the \ery grt it v ilue of the 
Pedigree Htuda Vlooks and Herds of this c^ountry and the atnouh dangt r in which 
they are placed by the scheme for the indiscniuinuto ploughing uj) of iiermanent 
pMturea and to urge that the scheme be modified ** 
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On the sugi^csiion of tho Prxsidbkt it was agreed that the War Emergency 
Committee should be asked to give the letter and the resolution their careful 
consideration 

The Pkesidfnt icad a letter he had received from the Acad<^mie 
d’Agncultuie dc France, of which the following is a translation — 

Academy of Agriculture of France, 

18 Rue de BellechaMe, Paris. 

June 20, 1917 

SlU I he Fnnch Academy of Agriculture was informed at its meeting on 
June H as you will see by the endoHed Extract of the Proceedings, of the 
xnagnillccnt efforts made b\ tht British Army for tht restoration of the land 
in the region ( on luered by thtir valour The Aendemv has been deeply touched 
by the de\ otion shown m these circumstances by your officers and soldiers They 
believe that the besit w ly of showing the gratitude of tho French agriculturists is 
by S( mlmg you cvideuct of this ancl begging you to nequuint your great Society 
with our loc lings on the matter 

The \i ademy ol Agru ulture does not forg* t that the Royal Agricultural Society 
of England it tho commencement of the war, staitcd the fund for tho Agrioultunu 
Relief of tho Mlus and that they opened a subscription list which has been of 
the greatest utility for tlu agriculturists who fell victims to the German in\aBlon 
The Acadi m> is happ> at the prestn'f time to remcmlior the services rendered by 
you 

'Vours &c 

(Signed) JULES DBVXLIK Piosident. 

Henuy Sagmeh Permanent Secretory 


WEDNESDAY, JULY 25, 1917. 

Ml ( Adfanf, (*R (President), in tho Chair 

Present Iho Earl of (^oventry, Sir Oilbeit Groenall, Bart, 

C V 0 , Loid Mot( ton the Eail of Noithbrook, hir John H Thoiold, Bart 
1 icp pK»snifN(H — Ml Ptuy (Vutchley, Mr. Eimst M.uhews 
Othff Memhpisofthi (ouneil Mi T li Aveling, Mi H Dent Brocklehurst, 
Mr W W rhajmiari tho Hon J E Oioss, Mr James Fab oner, Mr W 
JlanisoTi, Ml Aithni Ihscock, Mr R W Ilobbe, Mi W F Ingiam, Sir 
Diailos V Kiiiglitley Bait Mr T L Luddingtoii, Mr Alfiod Mansell, Mr 
J Myatt ( apt H Olivti BcllawH, Mr H Gveiman Mr H F Plumfitio, 
Ml F Ilanilyn Pric.t Mi 1 Reynard, Mr C (’ Rogois, Mi Fred Smith, 
Jjieiit ^’<>1 E W Stujjfoith, 1 ord Strachie, and Mr. (' W rindall 
Ooieino/s —Mi VV F Holt Bccvei an<l Mr C H Evans 
The minutes of the last meeting of the (’’ouncil held on June 27, 1917, 
were take n as uad irid approved 

Ml Albert Flint of Rcdtticks, Harlow, Mr R il Foa of Holywell Park, 
Wrotham, Mi Richiid 1 ort, of King’s Standing, Buiton on Tient, Mr R B 
Gni diner, of Hiidrcs (’oiirt I'anterbuiy, Mr Alfred J (lay, of Hummer Down, 
Basingstoke, and Captain J Hanison-Broadloy, of Welton Tiouse, Brough, 
were electctl Governois, and 191 duly nominated candidaliH were admitted 
into the Hoc let y as Meralx is 

The Report of the Finance Committee was received and adopted, together 
with the recommendation that the sum of (>50/ should be tiansferred from the 
reserve ac<ount to the ordinary account, foi the reason that although the 
Cardiff hhow haci not been held expenses been incurred amounting to 
Against that there was the coiitiibutlon from the ordinary account of 
2,600f , leaving an adveise balance of l,98Hl I his liability would be met by 
transfen mg tfie sum mentioned and by using the estimated balance on the 
ordinary account whn h would probably be 1,227/ 

The Report of tin Chemical and Woburn Committee was received and 
adopted The Farm Committee had visited Woburn, and repoitod that the 
sug^tions of the Board of Agru ulture — to devote as much land as possible to 
the production of com crops and to the growing of the laigest cio^ possible 
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on thi land, at the 8ame time only retaining undei experiment such land as 
formed part of the regular and continuous senes of experiments — had been 
fully complied \Mth 

The 11 poit of the Botanical and Zoological C’ommittee was received and 
ailopted With legard to the attack in Woiceslerslinc of a boiing insect on 
plum liees, the (’ommittcc had (onsideicd this a “veiy impoitant mattei, and 
had leunnmcndcd that the Zoologist be inatiiKted to Msit the place and advise 
as to the m( ans to lie taken to eindicate the pest 

The lUpoit <»f the Vetennaiy (’ommittee was iccened and adopted The 
Karl of Noiii HBUOOK, in moving the ailoption of the Uepoit, said the 
(’ommittec rcgaidcd with gia\e *ilaini the ill success of the lestiictive measures 
v\hi( (1 the Hoaid ol Agiunlture said had been put into force, and \^hich were 
exj>ectcfl by the Boaid to had to a mitenal uduction in the number of 
outbieaks t.f shcLp scab In piunt ol fact thcie had been a continued increase 
in the number of cases whuli wiit now 118 p i cent inoie than tliose leported 
up to the same (1 ite last year W^ilh lheappro\sl ol the rouncil the Committee 
pioposed to point out these f icts t<i the Boird and to state that it the disease 
was to b( Micccssfnlh contiolled no time should l;c lost in dealing with it 
drastically as tin difhculties now wtie hss thin in Hit latei pciiol of the 
^ear It fujiiu letuins did not indualc an ii>pi(ciabh ikcicist in the 
nuinbei of onlbit aks the ( omnnttu piopostd to ask tin Hoard of Agii^lture 
to ie( me a deputation from tin 'sodcti ^ 

riu Btpoil of tin Comniittcc of Sthition was uc<i\ed and adopted, 
togitlni willi the rc comrnendati » » tint in mcw of the In c nuinbcis of new 
Membtih still coming in a snnll t oinmitttc (onsistmg of the I’lesidcnt, the 
H )ii Diuctoi iiid Ml I rm st M itli ws, b tmpowtudto meet onet a month 
dining the leccss to (hit those c indid itcs w host forms of noinnntioii have 
b(cn iccmtd by tin Secietan nid thif Meinb is deettd altti July 2’) be 
ciUitletl after paMiuut >f tin irtnst subst nptnni, totln piiNihgtsof membtiship 
witb )ut furtlier payment until the t ml of l‘U8 

Ihclhpoit of tin War Knu*ig in \ i onitinflti was 'idoptcd aftci disnission, 
111 whn h Ml SMiiH the Kail <f Mi Huocki i httust, Mr 

Ma^skli Mi HiscocK Mi <ii\pm\n f ud ^lUAcmi, Mi ()\ kuman 
and Mi I<ai(0Mii t ok pait 


WEDNESDAY, NOVEMBER 7, 1917. 

Ml t Aj>KAM (Ml (Piesident in the C'haii 
Prasent 7'/ — (\)loml Coinwalhs the K irl of (\)\intn Sn (Gilbert 
Clreeiiall, But , V 0 the Hon C 1 Pirkd, hii John H Thoiold Bart 

Vtee-Piei>uifintx — Mi PtU} (Vutthlev tin lit Hon hii A K I cllowe*i, 
K ( VO, Mr Ernest Mathews, the Duke of Poitland K (il 

Other Membeie of the Council -Mi D T Alexander Mr T L Aveling, 
Ml J>aMa Blown, Mr T A Biittar, Mr Richaidson Cair, the Hon J E Cross, 
Mr, James ralconei,^n Howanl Frank Mi W Hanison, Mr U W Hobbs, 
Mr John Howard llowaid, Capt liunbui Kelly Ma|or (il B Lmc Fox M P, 
Mr J li Luddington, Mi Alfred Mansell, Mr C Middleton Mr G Noms 
Midwooti, Mr W A Mount, M P Mi J MyatK Capt R Olivei-Bcdlasis, Mr 
II > Plumptie, Ml F Haralyn Price, Mr G G Hea, Mr F Reynard, Mr. 
C C Rogeis, Mr John Rowell, Capt Perc) W be ward, Mi Fied Smith Lieut - 
Col K W Sianyfoith, LortI Strathu, Mi A P Imnei, and (apt J Bell 
White, R N R 

Ooietnofe—Vayii Sn Bcville Stamci, Bail, Ml' and Mr K J J 
Mnckenne 

At the commencement of the proceedings the I’rksident said, “ I rise at 
tlu tailicst oppoiiunitj to formallj report to the Council the death of His 
Ho.>al Highness Piince ('hiistian at whose funei il it Windsoi I attended as 
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representative of the Society on Thursiiav last Prince Christian ha* I for 
many years been a great friencJ and supporter of the Society, becoming a 
Governor in 1874, and as a Vice-President ami a 'riustt>c he Vcndeied great 
service The term of H K.H ’s Piesidency in 1902 will he reinetnhered by many, 
as during that year the last of the migratory shows, hefoie going to Park 
Royal, was held at Cai lisle Pi nice Ohnsti.m took a practical interest in 
agricultural matters, and his frequent attendances at the meetingh of tin* 
Council were highly appreciated I am Mire it would he tlie desno of the 
t^ouncil ti) place on record our deep sense ot sorrow at the death of Princ’e 
Christian, and to convey the expression of oui lespectfiil sympathy to 11 U H 
Princess Christian 

“1 beg to move the following resolution — 

“* We, the Presidont and Council, reproxonlmg the aenonil bod> ol ti(»vernoiH and 
Meinbers of the Royal Agricultural Society of Rngliind desire to expn‘HH to your 
Royal Highness our demi sorrow at the bcrouveniont von have sustained bv the 
death of H R H Prince Cfhristian 

“ The Royal Agricultural Society bave recci\ed ko mnn\ inarkM ol Iuh Royal 
Highness's favour and interest in its work, hh a Menibci ol tin* Counnl and uh 
P resident ot the Society, f ha. the Members feel his dcalh as a personal loss, and 
they desire to ipproach your Royal Highness with the assurance ot tin ir r»*Hiicctful 
sympathy in vonr great sorrow 

riie Bari of Coventry seconded the lesolution, and said the Council 
would feel the deepest Kympathy with Hei Royal Highness ni hci heicavenumt, 
and they greatly regretted that they woulii not again have Piince Christian 
among them IIis Royal Highness took the very greatest intnesi in the affiiirs 
ot the Soeiety, and was always anxious to piomoto the welfare of agi leultuie. 
He was also a great friend of hunting, racing and encket, and, in short, fullilleil 
all the best attributes of a country gentleman (Hear, hear 1 Tli(‘y were all 
the pool r by his loss 

The minutes of the last meeting of the Coun( il, hold on .Inly 25, 1917, wcie 
taken as read and approved 

Mr B. V Faiiweathei, of Avisford Park, Arundel, Majo W. Kraiieis, of the 
Mill House, Quy, Cambiidge, Mr. A F W. Oarrocl, of Kdgar Faim, Great 
Walsingham, Mr Nevilh' (i Gwynne, of Bevenden, Oxshott, Mi C. I) Morton, 
of Tadwoith Court, Suirey, Mi. B Op})enheimer, of hefton Park, Stoke Poges, 
Ml .1 K Pepper, of .lermyiis, Roinsey, Mr F B I’lbdiei, ol 'i’iie Chase, 
Burnhum-on-Crouch, Mi K A Wigan, of Conholt I*urk. Andover, and Mr 
F. A B Wood, of Clown Oeseent, Seailioiough, were elected as (ioveintirs, 
and 191 duly nominated camlidates w^ere a<Imitted into the Society as 
Members 

The I’RBSTDKNT, 111 presenting the Report ot the Finance Commit lee, said 
the Committee had approved the applieation fiom the Journal (■’onnnittec foi 
the printing of a catalogue of the books in the Libraiy. the reariangeinent of 
which had been completed It was found that some of the hooks were veiy 
valuable, and it liad been derided to insure them for 3, Odd/. Theieport was 
ret'eived and adopted 

The Report of the Veterinary Committee was leeeived and a< Incited, 
together with the following resolution 

‘ That the Board of Agriculture bo asked to give sn assurance that no proposal 
shall be brought forward for the repeal of the DiseaseH of Animals Aet <'*1 tSOd 
until the Royal Agriculturnl Soeiety and the Breed Hoeieties interested have been 
consulted ’ 

On presenting the Report of the OommB'tee oi (Selection, Sir John 
Thobold formally moved •-* 

“That the name of the Hon Oecil T Parker be recommended to the Genera) 
Meeting for election us President for the ensuing year ’ 

He said that the C’ouncjl knew of Mr. Parker’s gi eat ability, and that be 
would do everything to promote the interests of ilie Society 

Sir (iiLBRUT Green A lib seconded the motion, which was unanimously 
adopte<l 
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WEDNESDAY, DECEMBER 6, 1917. 

Mr C. Adsavb, C B. (President), in the Chair 
VrwWti—Truttefis. — Bir J. B Bowen> Jones, Bart, the Earl of Coventry, 
Lord Moreton, the Earl of Northbrook, the Hon C. T Parker, Sir John H. 
Thorold, Bart 

Vt€e-Pretidfi7Ut,-—yLT Percy Orutchley, the Right Hon Sir A. E. Fcllowes, 
E C V 0 , Mr Ernest Mathevrs 

Other Memhert of ths Council — Mr D T Alexander, Mr. T L Aveling, 
Ml Davis Brown, Mr T A. Buttar, Mr. Richardson Carr, Mr W W Chapman, 
the Hon J B Cross, Col Edward Curre, Mr. J T C. Eadie, Mr John Evens, 
Mr James Falconer, Sir Walter Gilbey, Bait, Lord Harlech, Mr Arthur 
Iliwock, Mr R W Hobbs, Mr. John Howaid Howard, Sir Charles V Knightley, 
Bait, Mr J L Luddington, Mr. Alfred Mansell, Earl Man vers, Mr Q Norns 
Midwood Mr John Myatt, Capt R 01iv( r>Bellasis, Mr P Hamlyn Price, 
Lonl Ranksborough, 0 V 0 , C B , Mr F Reynard, Mr Andrew Rogers, Mr 
C C Rogers, Capt Percy W Seward, Mr Fred Smith, Lieut -Col E W. 
Stany forth Lord Strachic, Mr C W Tindall, Mr, A P Turner, and Col E 
V V.Wheelei 

Oovcrnm —Mr W F Holt Becver 

The President said that in reply to the vote of condolence which the 
Council had passed with H R H. Pnncess Christian, the following loiter had 
l)een received — 

78, Pall Mall SWl 

November 12 1917 

Dear Mr adeane 

I am desired by Her Royal Highness l*rinceH8 Christian to acknowledge the 
recenit of your letter of 8th inst , conveying a resolution of sympathy pass^ by 
th( Council of the Royal Agricultural Society of England on the death of His late 
Royal Highness Print e Christian I am further desired to add that Her 1lo\al 
Highness no]>es you will be good enough to convey to the Council the Princess's 
profound appreciation at the t arliest < onvenient opportunity 

Tours very truly 

HUGO eeskine wkmyss 

Equerry in Waiting 

The minutes of the last moni ily meeting of the Council, held on November 
7, 1017, were taken as lead and approved 

Mr James H Cnchtou of Luthrie, Cupar, Fi.e, Mi H A Harmsworth, 
of Freshwater Grove, hhipley, Sussex, and Mr E btainton, of Barham Court 
Canteibury, were eletteti as Governors, and 91 duly nominated candidates 
were admitted into the Society as Members 

The PRESIDBNI, m piesenting the Report of the Finance Committee, said 
that although there had been no Show, considerable expenditure had been 
incuired and there was a debit balance of 4,635Z Against that was placed 
the 2,500/ set aMeie from the ordinary account against loss on Shows, and 
theic was a sufficient balance on the ordinary account and on the uninvested 
part of the resei ve fund to meet the difference 

The Report of the Botanical and Zoological Committee was received and 
a<lopted together with the following resolution to be foiwaided to the Board of 
Agriculture and Fishenes — 

‘ That m the opinion of the Council it is unfortunate that the Irish methods of 
testing grase-Heeas should have been adopted in this country in place of the almost 
universally used Continental method ' 

The Earl of Northbrook, in presenting the Report of the Vetennary 
Committee, said that he, together with Mr Davis Brown, Mr Alfred Mansell, 
and Mr Einost Mathews, had waited upon the Minister of Agricultnre with 
regard to the outbreaks of sheep scab They placed before Mr Prothero 
mforination and suggestions with a view to cheeking the disease, which the 
President of the Boa^ promised should receive careful consideration 

Tiic following letter had been received from the Board of Agricnltui^ and 
Fishtries \Mth regard to the resolution passed by the Council at their last 
meeting 
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Board of Agriculture and Fishenei. 

4 Whitehall Place, London, 8 W 1, 

NovemborSO, len. 

Siu, — 1 am directed by the President of the Board of Agriculture and Fiehertee 
to refer to your letter of the 9th mst^ forwarding a copy of a reMolution pasWd by 
the Oonncil of the Uoyal Ajpicultural Society of England on the subject of the 
Diteasee of Animals Act, 1899, and 1 am to ncquaint you, for the Information of 
your Society that it is not the intention of His Majesty s Oovemment to romoye 
the present restnetions upon the importation ol live cattle into the country 
Intheca^e of cattle from Oanada no legislation will bo introduced unless and 
until the importation of live cattle born and reared m that country is found to bo 
both practicable and consistent with domestic policy after the war and in any 
case the Board would naturally, before any legislation is iiroposod, take ('tops to 
obtain the views of breed societies u^on the subiect and to impose whatever 
measures may be conmdered nocessary to ensure that no appreciable risk of the 
introduction of disease should be incurred 

I am, 8ir, 

Your obedient servant, 

(Signed) A W Anstuutukii, 

Assistant Secretary 

The Secretary, Royal Agricultural Society of England 


In presenting the Report of the Committee of ‘^election, which was receive<i 
and adopted, *^ir John Thorold said he felt sure the (^ouncil would agree 
that there was no one who had done greater service for tht Society than 
Mr. Adeane, and it gave him much pleasure to move that Mr Adeano be 
elected a Trustee of the Society and also that Mr Reynard, who they all knew 
had worked well and hard for the Society for many years, bt elected a Vice- 
President. 


The Report of the Wai Emergency Committee was rcteived and adopted 
after discussion, in whu h Mi Manbbll, Col Whbblbr, Mi Davis Brown, 
Lord Strachib, the Karl of Nobthbbook and Mi Arthur Hisoock took 
part 

The following Standing Committees were appointe<l ioi DM 8 — Einance, 
.lournal and Education, Chemical and Woburn, Botanical and Zoological 
Veterinary, Stock Piizes, Implement, Show yard WoiKs, Selection, J)aiiy 
and Pioduce, and Special The present Members of the various ('omniittces 
wire (with some exceptions) le-appomted to those Committeis Mr W A 
Mount, M P. was added to the Journal and Education rommittci , ( ol K 
Curre to the Botanical and Zoological Committee , and thi Right? Hon Sii 
Ailwyn E Fellowes, Mi T li Aveling, and Mr Richardson Can to the 
Committee of Seleition 


proceebinge at tbe annual 
(Beneral flDeeting of (Governors anb fPembera, 

HELD AT 16 BEDFORD SklUARE, LONDON, W 0 

WEDNESDAY, DECEMBER 5, 1917. 

MR 0. ADEAHE, O.B. (PBESIDEET), II THE OHAIR 

Pmeat : — Trustees — Sir J B Bowen-Jones, Bart., Lord Moreton, the Earl 
of Northbrook, the Hon Cecil T. Parker, Sir John H Thorold, Bart 

V%es-Prendents — Mr Percy Crutchley, the Right Hon Sir 4dwyn E 
Fellowes, K V 0 , Mr. Ernest Mathews, Mr. Frederick lleynanl 

Ordinary Mtmhers of ths Council , — Mr I). T Alexander, Mr T L 
Aveling, Mr H Dent Broi'klehurst, Mr. Davis Brown, Mr T A But tar, Mr 
Kichaidhon Carr, Mr. W W Chapman, the Hon. John £ Cross, Col Edward 
Carre, Mr J T C Eadie, Mr John Evens, Mr. James Falconer, Sir Waltei 
Gilbey, Bart., Lord Harlech, Mr Arthur Hiscock, Mr. R W. Hobbs, Mr J 
Howard Howard, Sir Charles V Knightley, Bart., Mr J L. Luddington, Mr. 
Alfred Mansell, Mr. Christopher Middleton, Mr. 0. Norris Mid wood, Mr W 
A. Mount, M P., Mr John Myatt, Capt. R OliTer-Bellaais, Mr Henry 
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Ov»*rinan, Mr. F. Hamlyn Price, Mr < ('oltman Hogcrfc, Mr. Fred Smith, 
Lieut E W Stunyforth, Mr C W. Tindall, Mr. A P Turner, and Col. 
K V V Wheeler 

Governort Mr. Leonuid Biassey, the Key fl. Broeklebank, Mr 
Howatei V^ernon. 

Honoranj Memhov I’rofeHSoi iSii John McFadyean 
Memherx —The Kight Hon. Kovvland E. Prothoro. M V 0 , M I* , the Hon 
Kdwaid (» struit, Col sir Alan Syken, Bjit , M P , Capt Sii Charles Bathurst, 
KCBK, MP, Hn U Henry Rew, K.C H , Messrs R S. Balden, Cecil F 
Henson, Charles Burrell J F Crewes, H S Dame, W H. Daun, S F Edge, 
F C Feinlick, W R Hantlett, William (Jibsoii, Southby Hewitt, Michael H 
Holman, W A Hounsoin James H Isinay, J D Johannesen, John Kendrick, 
Samuel Kidnei, Thomas Latham, James Lay, John T Mills, Joseph H Mills, 
J Heibert Taylor, Tom Thomson James L I horold, J Tim berlake, Sydney G. 
Pnite, J Odi ll Vmtei, Lldied G F Walkei, W H Wcavei, Jonas M Webb, 
F N WebI), J W Whittorne, (’apt H Fitzherbert \\ i ight, M P , Ac , Ac 
Tin PKKhiDKN'i , 111 opening the proceedings. s.iid Foi some years past 
we hn\e In'ld oiii \nnual Gemn.il Meeting of Membeis at the Royal 
Agricultural Hall, b\ the cuuittsy of the Directors ot the Hall (^ompany, 
but owing to the continuaiKe ot the v\ai ainl the conditions whicn lia\e 
anseii, tht Hoyal Agiiciiltuial Hall is not available and vviWherefoie meet 
on this oc< ision m the Society ’ ‘>vmi house 

I or n .isons explained at tin last Annual Gmeral Meeting, it lias not been 
possible to hold a show thisjeii, but it has been unanimously cUdded that 
the next show (d tin Society will be hehl at C’aidift, as soon as jiossible at tci 
the ponelusioii <•! the wai The society is much nidi bted to the land Mayor 
and the Ciidiff Local 1 xuuiivi Committee for the arrangemi nts tiny have 
been able to maki* witli the Maiquisot Bute who has kindly allowed the site 
ot the Showyaid to lemaiii at the Society’s disposal until tin yeai llHh 

Notw thstamling the abandonment ot the Show the (’ouncil has been fully 
engaged during the past y 'ai It has been necesNai.y to watch the efteet of 
Depailrnental Oideison themdiistiy of igrnultuie, and, when neces'^iry, to 
diaw’ the attention of the authontits to any Oideis whti h, in the opinion of 
thi Council, w mid it peismtid in, Inne ad‘*eibily .iffectcd the production of 
food On the adviei ot the War Kmeigeney Committee the (’ouneil have 
passed ii solutions in this coniieelion which have not been without their 
efh‘et 

The Couin il has been most desuous ot suppoitmg in even wa\ the 
Pifsident of the Ho ml ot Agiieultiue, w'ho, he was glail to tay, was present 
to-day. lliey iieo-msi that he has an intimate knowledge ot agiuultural 
lequirenients and ti ue s\ rapathy with agiiciilturL ^(Hear, hear) They do, 
howevei, deploie the Milt of dual contiol which now dominates the^ioution, 
and which has mine th.in once duniig tin past ye ir seriously threiftened 
production i lie Hoaid ot Agriculture is rc^ponsiUe tor food pioduetion, but 
Its efforts may be cut ii eh desiioyed by any ill eonsidi led action on the pait 
of the Food Control lei ^ 

Faiimisaie now doing then bist, fiom patriotic motiye^to eairy out the 
instiuetions ot tin Foixl Pnxluelion Depuitmeiit with legard to the ploughing 
up of pasture, hut wliat is to pievent (he Food t'oiiti oiler from fixing the price 
ot cereals next yeai at such a puce as will result in then endeavour being a 
loss to thcmsilves/ Perhaps tin Piesidtnt of the Hoard could give some 
assurance on this point 

Prices emit I ol picKluction, and mere cheapness may mean starvation It 
has been the busine.ss ot tins < ouncil continually to bung these matteis liefore 
the ^ood Coiitrollei and they will be very caietul to watch, and, if necessary, 
criticise, any Oidei issued in the futuie which is hkel} to l^e detrimental to 
home pniduetion, a maitci of such vital importance to the nation at the piesent 
time 
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The rearraugement of the Societj^’s libraiy and the piepaiatiui of a 
complete catalogue haa been caxned out bj an expert libraiiaa, and it is 
intended to pnnt the catalogue for the up( of those Members of the Society 
who are inteicsted m agricultural literal uie The library contains many 
books of great value, and, m some instances works which are very inre, and It 
18 hoped that in future moie use will lie made it than hnsilieen done in tlie 
past 

The woik of the Society m its diffeient scientihc branches veteiinary, 
chemi^Al, botanical, and zoological has been nuiintaiiied Ibis woik, though 
appreciated in many quarters, m capiblc of furtliei <U velopmt rit, and it would 
add greatly to the value of these diffe^'ent n seiiclus ind to the iiiteiest fill in 
them if they wcic put to piactical test b) MemUrs of the Society under 
general farming conditions in different pails ol the (oiiiitiy A system of 
co-opt ration between the Society ami its Memhets tliioughout the (ountry 
whereby organised experiments could be carneil out, thus bunging piactice 
and science into more intimate nlationship, would irouse inteiest and be of 
great value 

Ihe Society this lost death a large nuinlKi of its piine pal suppoiters, 
many of whom have died fighting foi thin (ouutiy 

It will, however, be notued that a laige nuinbei ol goveniois and members 
have been elected duiing th( yeai , in fait, only on one pievious otcasion— 
<iuring the pibilec }t ii of the Soc lely — has the uumher of toity-five governors 
and 1,143 Members been excelled (Ileai heai) Jaking into ai count those 
who had been ele< ted that niornin/, Ihcie has been nii uhhtion to the menibei 
ship ot 1,23‘t (»ov(iiiois ind Mtiiilxis ill 1917 Siieli an accession of strength 
in a year when thcie snus no show v\ill ln\c a siimuUting ( fled upon all to go 
on aid make the Hmiely more useful to its MiinlHis an 1 to agiiculture 
gene ally He (the rreaident) did not think the Hodetv w is ( \er in a stionger 
position tlian it is to-day (Applause) 

( ipt Sir dHAKLi.s BATliUUSi moved the adoption ol the leport of thi 
C’ouncil, and lemaikcd that in the existence ot tin the senior of then 
agncultural oiganisations, there ha<i never been pit‘‘euted to the Members ti 
more satibfactory recoid of a gear’s woik, oi one that had dcmonstiated to a 
greater extent the enormous importance of aLiicuIlure and of its wise 
administration in the highest national interesth Aftei n fc rung to the loss tb* 
Society ha<l sustained by the death of Prince (’hiisiian and ot other prominent 
suppoiteiB, Sir ( harles went (»n to say that the incieasc* in the fbembcMship by 
no less than 1,239 was the stiongest indication of the uselulncss of the Society s 
woik and of the u cognition of the value of its assistance to the farming world 
Ont most important work which the Society had initiated during the last few 
years was tlie effort it had most successfully made to exttnd soim help in kimi 
to those unfortunate biothu-dgiicultunsts who, lu tht devastated countries of 
our Allies, so soiely needed all the assistance this country was n a position to 
give It was satisfactoiy to leiiii from the repoit that the Ovciseas Dominions 
weie coming to our aid in this respect, and the\ would hope that the people of 
this country would coutiniic to clo then puit and not allow eien then ('olonial 
cousinv to outdo them in That woik of fiaternal philanthiopy Noitbein Itflty 
had now been overiun b> enemy tic^ps, and there again was a fresh field for 
endeavour on tue pirt of that impoitanl Committee, whose work deserved 
most generous and me reasingly geneious support 

The report c)f the Council n ferred to the^tnal of the Ford Tractoi, and lie 
ventured to hope that the estimate of the tractor which had been formed by 
the judges appointed by the Society would be more than realised In this 
matter they owed a great debt of giatitude to Sir Gilbert Qreenall for placing 
at the disposal of the Society an aiea of his estate for the purpose of the 
expenments 

Of the Society’s activities none was more piofltable than the work done 
by the Wai Emergency Committee If he might say so in the presence of the 

^ OL 78. L 



XXX 


Annual General Meeting^ December 5 , 1 ^ 17 . 


Ti^hitut of the Boaul >l A^ntuliuii,, ue\<i had tlu Boaui ot Agiiculture bad 
need to a greater extent than in the^e <ritical times of the wise counsel of 
men. of cxcejitioiial f«»resight anti agricultuial kiKmle<lge oi, indeed, of the 
gentle piessurc which tame as such a useful tome to Goveinment Departments 
-(laughtei) — in carrying out the Department’s most difticult and delicate 
duties 111 the face ot omi whelming ignoiauct and shoit-Bightedness No body 
of agricultuiists ha<l gnen wisei advice to the Govtininent than the War 
Gmcig< nty Committee, an<l it was satistactoiy tu note that m e\ery important 
paiticular its advice had been adopted, sometimes somewhat leluctantly, 
peihaps, but nexdthcless adopteci and acted upon As until recently the 
spokesman of the Ministi\ of Food in tlu House of Commons, it was his 
opinion that but for the woik of that (\)mmittee and the ludlthful pressure it 
exert ibcd tlie country would to da> lx far iiearei staivation than actually was 
the case 

The repoit rifcrrcd to the cffoits mule in the diiection ot the maintenance 
of the supply ot essential ttitilistis and tiie piohibition ot tlieir expoit. It had 
steiiied to him iiiipossiblt foi a (tosunnunt to txplain why the export of 
sulphate oi ammonia or liasic si ig sh mid ha\t been peimitted at a time when 
it had never been rnoie greatly vvanud I he (‘ommittcc had drawn attention 
i(j the fatt that eompulsoiy plcughiiig up ot land must be aceompaiutd by 
minimum pi ( cs for < crealsfor a peiiod of xars He veiituied to hope that in 
Older to aliord Honu measure of stcuiit} and conhdciicc to farmers priees 
undei the ( orn Pioduction Att might not be illowtd to fall into dcsuShide foi 
many years to eomc if faimeis w( te to be ukIiuhI to invest and retain then 
( ipital in the land f >i the food (»f tlie couutiy .is they ought to do 

I lu lepori also giw a <aution against tbi excessive ploughing up ot grass 
land llu Ficsidcut ot the B »aid of Agncultuie, he knew h.id this matter 
well \\\ hand, and ha<l made i viluable conecssion, (.oiisideiing what the 
original piogiamme was Xipustum in rtgud to whu h tin. Wai Emeigcncy 
( oiumittec had dom .idmiiahh vvoik was that ol fixing the piuisof meat 
milk, and othei taiiu pKxtiuts llicv hid u!g<<t the niipoit met ot giving 
ample notice bthue such pn ts came into opciation, and in Ins own opinion 
that notice ought to lie at Ic ist nme months in icsptct ol all the products of 
English faimhuid With ntcren < to milk, the ( oinniittce had juisuadul the 
auUioiitics to fix the piu(‘ .il a decent kvcl In time sot senous emergency, 
ind when there was a daugii ot sex lal unicsf n Ik uimc next to bread m 
Ollier of unjxutautc tl 8u< h unust and lood i tots wuc to lie a\ouled Whit 
appealed to have actuated tht poluy ol that (ommittcc - ind he wished to 
eiidoibc It — was that tlu avail ibilitv cd iood was of nitinitcly more importance 
than tis low pitcc (^jipausc) 

Two matte IS which he \ entitled to think wiic worthy ot the coDsideration 
of thc‘ (’ommittcc had occulted to him Oiu was the gicat jirevaleiicc of the 
rat pc8t in this countiv, winch hal dcstiojtd a vtiy large amount of coin and 
needed drastic ticatincnt ind the othii was that the Board of Agiiculture 
should be asked to make the spi i.Miig t*t potatoes against drscase compulsory 
during the t oming yeai He conclude*! by niov ing tTie .idopiion of the Keport, 
and added that he had utvei undertaken a i isk with gitaier pleasure or more 
c omplete (‘onhdence (Applause ) 

Mr John Kindrick, in stemudmg the motion, uiged individual Mcmbeis 
ic> make the position ot the bocuty still stiongci by securing as many new 
Mcmbc*rs as possible He also lefeired to the pfevaleiice of sheep scab, and 
said that farmeis regrt tied that the Boaid of Agncultuie had not been able to 
bring about any serious check in the disease 

Ml h F Kdgi? speaking w ith reference, to the section of the Report dealing 
with the trial of the Ford Iractois said he was afraid that, published in the 
way It was, the Rejxjrt ot the Judges gave the impiession to the public and 
the officials of the (Sovtrumeiit that u was the only tiactor The Ford Tractor, 
he agretxi, Svas a useful and desirable machine, but it was an untried tractoTr 
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and had nevei been manutattuied m • orameiual (iiuintitie** He mged that it 
was desirable that, bcfoie pkdgmg itscll to ici)orts os to the \ulu( of kucIi 
macbmeiy, the society should when auaiiging i tiial, instituU hometliing 
more m the natuie of n compaiati\e test Witli iitinnici to the sug^^estion 
made bySirChailes Bathurst as to (onipulwny spraying ot potatoes if that 
question were tacklul, facilities should be ^iven to maniitai tuuis to obtain 
materials for making the spiaytis 

The llepuit was then imanirnously idoptcd 

Colonel Sir Alan sykis But MP iiiov(d ‘ that tlu Hon (tnil 1 
Parker be elected President ot the Socuty, to h(»ld othce until the next t nsuiiig 
Annual General Muting’ He said An Paiker was i vcij old Menibci of the 
Oouncfl, having bten elected in 1881, wis tor luany yeais Hon Diicctoi of Iht 
Society’s Shows, and had h( on puviously i stevi vid in wvcial dtpartinents 
His intcKbt in the boncty was well known aiul sptaknig is a Cheshiic man 
he felt it ti great pnvilcgc to propose Mi ( ceil J'arke i s tk< tion 

Mr Thomas Laluam (flxtoidsbiul secouded tht motion and itleiiedto 
Mr Parkei 8 asHociition with hia cqunty whore thi Ute 1 ail oi Macclcsliild 
and hih sons were well known in connection with agiuiiltuie and alsei in the 
hunting fielei Doubtless it was in ceuiscquencc of this tint he hid liee n 
affoidcel the pk isure eif lelcntifying himse It with tins nioti in 

Mr Pirkei h ckctieui was then e iiruil unanimously arnid ajipl luse 
The Hon ( i(ir Pabri b thinked the meinUis I i iht hononi win h the\ 
had (onfemd upon linn It w is euit which he i gii le 1 veiy highl\ ami he 
could only say that it woulel be his enekavoui tei follow the e \uinplc of Ins 
predee easoi s, md do ill lie eemlel tofuithci the iiitei sts of tlu Siciety He 
thoi^ht it ought to he | oiiite i out that lor seeimnjr tin greater numbe i ol the 
l,23l> new numheia who hael in eketed dining tlie yeai th(\ wtie indebted 
to Ml Adeane (Hen heai ) 

Ihe Pbi SIDI N i amiouneed tint the iollowni^ tvielve liusiies ha I liee n 
nominated by the ( ouneil in lee u linei w th the i>y liws 

Adeatie C OB H v hi ahaui H ill 0am bridge 

Bedford Duke ot KG VVobuin Abbey Bedloidshiie 

Bowtn Jones sir IB B irt Oeumcil Houw ( ourt shre wsbiii\ 

OornwalliH Col 1 s W LmtonPuk Maidston , Kent 
Oovcntrj irl of Croonu Couit Severn Stoke Wore este i shirt 
Devonshire Duke of KG Government House Ottawa Cam 1 
Greonall Sir Gilbert Birt ( VO W il tern Hall Warrington 
Middleton Lorel BirdHull Houst Malton Y irks 
More ton Lord SirsdenHouHe Kinghim Oxiord 
Noithbrook irl ( t Stratton Mitheldovei IIunpHhin 
Parker Hon Oeeil f The Grove Corsham Wiltstiire 
Thorold Sir John H Bart Old Hall S>Mton Gmnthira 
On a show ol bin is they weie deckucel eketeel is liUhteis to liold otin i 
until the next eiiMiing Annual (lencral Meeting 

The Vie e Piesidents weie e le e Gel in a similai iiiarin r, then namoH being 

Crutchky Perey Sunningh ill Lodge Aseot B rkslnri 
Derby harlof KQ Knowslej Presiot Lancashire 
Dugduie J Mar-ihill Llanfylliii SO Mont 

Fellowes Ht Hem SirAllwynb KCVO Honmgh mi Noiwich 
Greaves K M Wtrn Portmidoe North Wales 
Mathews Frneat LittU Hharde toes Ametsham Bucks 
Nortbunilnrlund Duke of KG Alnwick C istle Northuinln rland 
Portland Duke of KQ W» Ibeck Abbej Worksop Notts 
Powis Earl of Powis Castle Welshiool Mont 
Re 3 mard Frederick Sunderland wte k Driffield ’^oikshire 
Richmond ind Gordon Duke of KG Goodwood Chicliester 
Tarborough Earl of Brockksby Park. Lincolnshire 
The PBEfliDLNi then reported under By law H7, th n imes of the following 
ordinary Memb^^rs of the Council who had been eh ^*<<1 to le pie sent the several 
divisions of the Society included in Group A in oieki that the meeting might 
take cognisance of their e lection — 

Yorks North Riding ► C apt Clivo Behrens swinton Grange Malton 
Norfolk Davis Brown Mai bam Hall Downham Market Henry Overman, 
Weasenham MwafTham 

r 2 
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Scotland Thomas A Buttar Ooreion. Ooupar Amrus 
Hertfordshire Richardson Carr Mill Lawn, Burlev, Bingwood, Hants 
Ohe»hire * Hon John E Cross, High Legh, Knutsford Oapt W H France- 
Hayhurst, Bostock Hall, ICiddlewich , G Norris Midwood, The Graxige, 
North Bode, Congleton 

Monmouthshire* Ool Edward Ourre Itton Court Chepstow 
Derbyshire JohnT 0 Eadie, Aldershawe Lichildd Staffs 
Hampshire James Falconer, Northbrook Farm, Micheldever Station Oapt 
Percy W Seward Westo^ PeWsfleld 

Lancashire W Fitzherbert-Brookholes, Claughton Hall Garstong William 
Harrison, Albion Iron Works, Leigh Sir John O 8 Thursby, Bart , Ormerod 
House, Burnley 

Dorset Arthur Hiscock, Manor Farm Motcombe Shaftesbury 
Bedfordshire John Howard Howaid, Clapbani Park near Bedford 
Northants flirOharle*»V Knightley Bart Famsley Daveniry 
Stafforduh re John Myatt, Lynn House, Lichlleld , 11 G Patterson, At ton Hill 
•Stafford 

Middlesex A W Perkm. Gret nford Green Harrow 
Northumberland George Gre> Rea Doddington Wooler 
Cornwall Brooking Trant Trethawle, Liskiard 
Worcestershire Ool E Vincent V Wheeler Nevinham Court, lenbury 

Mr CHAELLfl lliiURhLL moved “That the best thanks of tht Society be 
tendere<l to Messis Jonas M Webb Hubert T Oieeiiwood, and Newell P 
Squauy, foi then scnu < s as auditois, and that tlic} be elected for the ensuing 
year ” 

Ml Crlwkh, in seconding the motion said om cannot fail to obscigi^ that 
there is a disposition to recognise the praelnal puiieiple in dealing with these 
matters I know the woik involved in going thiough agncultural accounts. 
May I be permitted to wij how exticmelv giatifying it !•» to the rank and file 
of the Members ot this Sodety in tin piovimis that then has been such a laige 
accession of members That h d »ubtle«»8 owing to the tact that in the leatl we 
have more of the practical clement in agiiculture The iiugnetism of the 
practical (jualities of tlie Piesidcrit, and the genial an 1 until mg efforts ot the 
Secretary, have been lesponsible for this 

The resolution was carried 

In response to the President’s inepiiry as to whet hi r theie weie any 
suggestions to lie made by Governors or Membeis tor the eonsidciation of the 
Council, 

Mr H S Oainj, (Clieshiie) ( ailed atti ntioii to th( senous losstoagiiculture 
arising through thi b.ih of faims aiu’ estates Foi fainis to be solti as they 
were sbid at the jiiesent time* rcsulti i m lonsulei.ibk piejudicc to production 
It was inipo-sible to expu t thi farmer to farm his best and to produce the 
utmost food when he had a notne to quit in one pocket and a hill of sale of 
bis faini 111 the othei For the duiatioii of tae wai lie thought such sales 
should be suspended, and he suggested that so long as a man fanned his 
bolding to the satisfaction of the War Committee he bhoiild be allowed to 
remain undisturbed He iwkiHl that the War Emergency (^ommittee should 
tike this matter into then consideration with a view to submitting it to the 
Piesnlent of the Bnaid of Agiiculiure 

Mr Eldred Walker (Somersetbhiip) e’alled at ti ntion to the serious neeii 
for safeguarding the supplies of pork He could not helfi thinking that a very 
serious situation might arise if the workers in industrial centres were dei>nved 
of their bacon The positi >0 with legard to milk was also senous, ami indeed 
the present jioluy seemed to be all against the small farmer and not the 
wealthy man Pedigiee heids weie selling at veiy high prues, and Lord 
Rhondda had said tliat those herds were to be kejit up, but if all little farmers 
were going out, what fairocr could pay 2l)0f oi 300f to get a low back in a 
few years* time ? The small farmer must not bi w ip<*d out 

Capt Sir 0RABLE8 Bathurst supported the last speaker’s remarks as to 
pigs. Unless it was proposed gradually to wipe out the pig population in 
preference to other kinds of food, careful consideiation should be given to the 
question whether a higher pnoe per score should not be offered as an 
inducement to maintain a fan hea<l of pigs m the countrv They were told 
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there was no moie valuable lood m the oouiirry than fat , its calorie value wah 
twice that of meat or bread, and the pig reproduceti itself tjo very lapidly that 
he abonld have thought it was desirable to encourage it, especially in comparison 
with Bome other farm animals In certain districts bacon was by far the most 
important meat, and if social unrest was to be avoide<l, that was a point on 
which they had to concentrate their attention 

Mr Edoe said that about four weeks ago a notice had been signed by the 
Food Controller that milling offals were to bo fixed round about 14/. a ton 
after November 15. He had looked at his bills, and hud found that far from 
there having been a reduction, tlie price had been slightly increased. He made 
inquiries, and found that the millers and dealers had received a letter from the 
Food Controller stating that the Order was in abeyance, and he now complained 
that no formal notice had been given to consumers of the withdrawal of the 
Order 

Mr Abthue Hiscock emphasised the importance of something being done 
to prevent the wholesale re^luction of the stock of pigs, and gave instances 
showing how sowf in farrow and young pigs were being slaughtered The 
discouragement to pig rearing began early in the year, when action was taken 
regarding the price of milk and for the regulation of prices of cheese. If 
farmers were not allowed to have a little for their work there was nothing for 
it but to let the pig go, but he was hopeful that some assistance would be 
given in order to aive the sows and to prevent pigs from licing killed in the 
way they had been disposed of recently 

Mr. James Faloonrr expressed the hope that the Board of Agriculture 
would keep in close touch with the Uoyal Agricultural Society He would 
remind Mr Prothero of what had happened on one occasion when the I ’resident 
of the Board of Agriculture had received a deputation, and when a very large 
farmer asked the President to warn the Food Controller not to blame the dairy 
farmers of England for a milk famine in the ensuing winter He (Mr. Falconer) 
wished to reiterace that the dairy farmers weie not responsible for what was 
now coming — a great shortage of milk. 

Mr Chbistopheu Middletoit called attention to the anomalies resulting 
from the Local Fo<h1 Control Committees having too wide powers m the matter 
of fixing the prices of milk. In some cases the price had been fixed below 
what it was costing the unfoitunate retailer, and in other cases they had fixed 
prices which gave only a small margin and did not cover the cost of distribution 
The effect would lie to <irive milk away from many districts to others. Farmers 
near towns had to pay more iii rent and rates, and their labour was more 
expensive than in the case of farmers more lemotely situated If the President 
of the Board of Agriculture could do anything to remedy such a condition of 
things he would be doing a great service both to the producers and the 
consumers. 

The President said that the vanous suggestionK raised would be brought 
to the notice ot the Council, but in the meantime he would read a resolution 
relating to the prices for bed ami pork, which had been passed the previous day 
by the War Emergency Corniuittee. The resolution was a% follows —“This 
Committee is convinced that the position in regard to the meat supplies of the 
country is so grave— mainly owing to the fixing of prices at less than the 
cost of production for Army beef and for poik, and also in view of the 
threatened extension of this policy to civilian supplies > that it feels compelled 
to warn the Government ot the serious consequences that must arise, and urget 
the necessity for an immediate inquiry into the whole position.” 

The Right Hon. B E. Pbothebo, M.P. : 1 can assure you it is a great 
comfort to me to leave the official atmosphere of Whitehall for the larger and 
freer air of your Society, where individual enterprise and independence has 
built up the agricultural wealth of ^his country. Sir Charles Bathunt, 
Mr, Bd^, Mr. Middleton and others have all made certain remarks to me as 
President of the Board of Agriculture which I naturally shall have to pass by 



xxxiv Annual General Meeting^ December 5 , 1917 . 

without an answer, I cannot at a public meeting like this say all 1 should 
like to saj ; neither can I in silence acquiesce in the criticisms of the Food 
Controller, who is a colleague of mine in the Govemment With regard to the 
question of sheep-scab arising on the report, perhaps I may say one word. I 
met a deputation from the Itoyal Agricultural Society, and I think I did tell 
them some facts about what we were doing which were more or less reassuring 
to them The fact of the matter is, we believe that scab starts in the North 
of Scotland on the hills, and when yon come to flocks of perhaps half a dosen 
sheep, or often fewer, belonging to a very large number of small crofters, it is a 
very difficult problem. Mr. Mansell made one or two very practical suggestions 
which will receive our most careful attention , but what we are mainly doing 
is to concentrate our efforts on what we believe to be the source of the 
infection, and we proclaim an area up in the North and restrict the move- 
ment of sheep, as well as impose certain obligations as to dipping. 1 think it 
is a misfortune that the sheep-scab year should be treated as starting with the 
1st January. Keally a more convenient division of the year would be the last 
two quarters of one year and the first two quarters of another. That becomes 
important in this way. Owing to the very serious outbreaks of the first two 
quarters of this year and the last two quarters of last year, we shall not show 
a very good record for the year 1917. But supposing we were allowed to start 
from June, 1917, I very much hope, though I dare not prophesy, that we 
should be able to show a very much bettei result for the year 1917-18. ^•STou 
must not altogether judge it by the past, and we have not had time to see how 
far our restrictions have had any effect. But there is a marked diminution in 
the amount of sheep-scab in the country in the present quartei 

I should like to pass to what is the object of my rising, to propose a vote 
of thanks to our retiring President, Mr. Adeane. With all the great changes 
that are bound to go on in a gieat war, and with all the unprecedented 
demands made on every side upon the loyalty and patriotism of farmers, 
Mr Adeane has bad no easy task, but he has thrown himsc^lf into it with 
most untiring energy and vigour. (Hear, hear.) Ho has placed his time, his 
great ability, and his great experience ungrudgingly at the disposition of the 
Society. He is an admirable repress ntat ive of your Society when he addresses 
a Government department Farmers pride t bemselves on meaning what they 
say— except perhaps when they are dealing with a bjrse. (Laughter.) Mr 
Adeane always means what he says, but more than that— and this is also 
characteristic of the farmers — he says what he means And although he and 
I are very old friends and nothing he can say can ruffle me, 1 have had more 
plain speaking from Mr Adeane than I have bad from any other member of 
the farming community, and I congratulate the Society on their President in 
that respect. (Laughter and applause.) He it was, 1 believe, who initiated 
your War Emergency Committee, and it is very largely owing to his energy 
and initiative that the War Emergency Committee has done so successfully the 
work it was appointed to do. 1 can honestly say that on many an occasion I 
found that the support of the War Emergency Committee was of great use to 
me in carrying out the policy that 1 wanted to carry out 

In all the financial work of this Society Mr Adeane has given absolute 
satisfaction to a body of business men who are very keen critics on that side 
of a man's work. Moreover, we have already heard that his only rival in the 
history of this Society as regards the number of new Members recruited during 
a President's year of office was the late Queen Victoria. In fact, it is a record 
year for the number of new Members, as compared with all the other years 
since the year of the Society’s Jubilee. That is a great feather in Mr Adeane’s 
cap. (Hear, hear.) 

I am sure you all part with him as President with reluctance, but at the 
same time you all look forward to a career of the same usefulness and 
eaeigy under Mr. Cecil Parker. The Royal Agricultural Society has always 
bssn particularly rich in the number of men of practical experience aid 
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admiuiBtiative capacity whom it haH been able to draw upon for lU Presidentf, 
and I am sure of this, that in M.r Cecil Parkei we have a worthy suooetioi 
to a most worthy outgoing President I beg to move a moat hearty vote of 
thanks to Mr Adeane foi his many services to the agiicultural community 
(Applause ) 

Mr Kidnlr seconded, and said how greatly the Members appreciated the 
good work that had been done by then letinng Piesideot in his capacity at 
Chancellor of their Bxcheiiuei Since tlu tinies of great stiess, when it 
looked almost as if collapse had to come, the way in which Mi Adeane had 
thrown himself into the woik of tht Society had biought it to its present 
strong position He congratulated Mr Adeane on the great success he had 
achieved in a yeai when his othce had been shorn of its most attractive 
features 

The vote of thunks was earned with acclamation 

The PRhSTDLNT I should first like to ixpresh the feeling 1 know we all 
have at the honour which the Picsideiit of the Board oi Agriculture has done 
ns by being present at oui Annual Muting (Hear, heai ) 1 iiiid it extremely 
difficult to flame woids to expuss my thanks to Mi Protbeio, Mi Kidner, 
and to all you gentlemen foi the kind roaniier iii whicli you have received tiiat 
lesolutioii. Mr Protheio maintains hw fiiendship wiih me in spite of my 
plain hptakiug I think Mi Piothero has shown himself the greatest friend of 
farmers because he tolerates plain speaking That is what we want Wu 
want a Presulent of the Board of Agiiculture who will be always free of 
access to the laimeis and allow them to speak then nunds 

I can assuie you, giiitlemen, that I end my year of office with regret I 
bavu experienced the greatest kindness fiom all sides, and unstinted suppoit 
from the Members of the Council 1 should also like to acknowledge the great 
assistance I have always leceivcd from our valued Sedetaiy and his excellent 
stafi 

The piocecdiugs then terminated 
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Andeeson, Frederick Irving Electricity for the Farm. New York, 

1916 Puhliihers 

Abmsbt, Henry Prentisa, Pb.D., LL.D. The Nutrition of Farm Animals 

New York, 1917 Publuhers 

Armstrong, S. F. British Grasses and their Employment m Agri- 
culture. Cambridge, 1917 Purchased 

Bean, W. J. Trees and Shrubs hardy m the British Isles London, 

1916 Purchased 

Bibby, J and Sons. The Law relating to the Sale of Milk Liverpool, 

1914 Authors 

Bull, Sleeter, B S., &(*. The Primuples of Feeding Farm Animals. 

New York, 1916 Publishers 

Bubtt-Davy, j. Maize. London, 1914 Purolmsed 

Carlbton, Mark Alfred. The Small Grams. New York, 1916 Publishers 

Chamberlain, J S. Organic Agricultuml Chemistry. New York, 

1916 Publuhers 

Chauveau, Dr. C. Notes de Cultuie M^canique. Pans, 1917 PufBhased 

Collins, S Hoarc. Plant Products and Ohemicul Fertilisers London, 

1918 Publishers 

Cunningham, .1. (’ , and W H Lancelot. Soils and Plant Life as 

related to Agri(‘ulture. New York, 191.5 Publishers 

Curtlbh, W H, H. a Short History of English Agriculture Oxford, 

1909 Purchased 


De Tbaffobd, Sir Humphrey F., Bart Horses of the British Empire. 

London, 1907 Author 

Dunlop, 0. J. The Farm Labourer. London, 1913 Purchased 

Eoklbs, C.H. , and G.F. Warren. Dairy Farming NewYork, Publisher 
Fitzsimonh, F. W The House Fly: A Slayei ot Men. London, 

1916 Publishers 

Foudham, Montague E. A Short History of Engluh Ituial Life from 

the Anglo-Saxon Invasion to the Present Time London, \^l&,.,I*urchased 
French, Thomas E , and Frederick W. IVES Agncultnral Drawing 

and the Design of Farm Structures. New York, 1916 Publuhers 

Qillandbrs, a T, Forest Entomology. Second edition London, 

1912 Purchased 

Gobbet, A. L. J. Shepherdsof Britain London, 1911 Purchased 

Grab, Norman S. B The Evolution of the English Corn Market, Twelfth 

to Eighteenth Century. Cambridge, 1916 Purchased 

Green, F. E The Tyranny of the (-ouutry Side London, 1913 Purchased 
Green, Joseph 11. History of Botany, 1860-1900 ; being a continuation 

of Sach B History of Botany. 1680-1860. Oxford, 1909 Purchased 

Griffin, Watson. Canada The Country of the Twentieth Century. 

Ottawa, 1915 Minister of 'JVade and Commerce 

Guillin, R. Analyses Alimentaires Paris, 1912 Mr, C Adeane^ CM. 

Analyses Agricoles. Paris, 1912 Mr. C. Adeane^ CM. 

Haines, A. J. H , and H. Daniel. Surveying and Building Construc- 
tion for Agncultuial Students. London, 1916 Pur chased 

Hammond, J L. The Village Labourer London, 1911 Purohaeed 

Hanson, C. 0. Forestry for Woodmen. Oxford, 1911 Purchased 

HabBIS, Franklin S., Pb.D., and George Stewart, B.S. The Principles 

of Agronomy, New Yoidc, 1916 Publishers 

HoLDENBY, C. Folk of the Furrow. London, 1913 Purchased 

JACKSON, Benjamin Daydon. A Glossary of Botanic Tei ms. London, 

Pubhehers 
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Journal of Agricultural Science. Vols I to VU. Cambridge, 

1906 to 1916 Mr. C S. Orwin 

Kbllawat, Herbert J How to lay out Suburban Home Grounds. 

Second ethtion, enlarged. New York. 1916 Publishers 

Land Agents’ Society. Facts about Land. London, 1916. 

Laud Agents' Society 

LANB-Olaypon, J. E. Milk and its Hygienic Relations. London. 

1916 Purchased 

Lay, Ed J. S. The Vegetable Garden London, 1917 Publishers 

Live Stock Breeders Revised and arranged by Carl W Gay The 

Breeds of Livestock New York, 1916 Publishers 

Lyon, T. Lyttleton, Elmer 0 Fippin, and Hariy 0 Buokman Soils ; 

Their Properties and Management New York, 1016 Publishers 

Macdonald, D AgiMCultural Writers, 1200-1800. London, 1908 ...Purchased 
Macdonald, .lames, ami .Tames Sinclair. History of Hereford Cattle 

London, 1909 Purchased 

Macdonald, William Dry Farming ; its Principles and Practice 

New and revised edition London, 1911 Purchased 

MacEwen, H a. The Public Milk Supply London, 1910 Purchased 

Matthews, A II H History of the Central Chamber of Agriculture 

London, 1916 Author 

Mayall, G. Cows, (’ow Houses and Milk Lomlon, 1918 PuhUsIsers 

Sheep and Goats London, 1911 Purchased 

Moore, Veranus Alva, B S , M D , V M.D The Pathology and 
Differential Di.ignosis ot Infectious Diseases of Animals Fourth 

edition, revised ami cidaiged Now York, 1916 Publishers 

Morgan, James Oscar Field (hops for the Cotton Belt New Vork, 

1917 Puhlisheis 

Mobman, James B Tfie Principles of Rural Credits as applied in 

Europe, and as suggested for America. New York, 1916 Pnblishei's 

Mumpord, F B. The Bleeding of Animals. New York, 1917 Publishers 

Murray, H. A, (Themistry ot Cattle Feeding and Dairying London, 

1914 Purchased 

Murray, J A Bods and Manures London, 1910 Purchased 

Nisbet, J. Blernents ot British Forestry. London, 1911 Purchased 

Nourse, Edwin G Agiieultural Economics. Chicago, 1916 Purchased 

Orr, John Agriculture in Berkshire Oxford, 1918 Mr. C 8. Orunn 

Agriculture in Oxfordshire Oxford, 1916 Mr C 8. Orwin 

Orwin, C. B * The Deternimation of Farming Costs Oxford, 1917 ...Author 
Parkinson, S. T , and G. Smith Impurities of Agricultuial Seed 

Ashford, Kent, 191 1 Purchased 

Pearl, Raymond. Modes of Research in Genetics. NewYork, \ ^\h... Publishers 
Pearl, Raymond, Frank M Surface, and Maynie R. Curtis. 
Diseases of Poultry ; their Etiology, Diagnosis, Treatment, and 

Prevention NewYork, 1915 Publishers 

Peets, E. Practical Tree Repair, Ijondon, 1916 Purchased 

Penlington, W. a. Q , M a. Science of Dairying London, Publishers 
Petherbridge, F. R. Fungoid and Insect Pests of the Farm 

Cambridge, 1916 Pur chased 

Potter, Ermine L Western Live Stock ^Management. New York, 

1917 Jhiblishcrs 

Pratt, E. a. Transition in Agriculture. London, 1906 Purchased 

Rastall, R. H., M.A. Agricultural Geology. Cambridge, 1916 

Mr. C. $, Orwin 

Richmond, H. D. Dairy Chemistry. London, 1914 Purchased 

Ridgeway, William. Origin and Influence ot the Thoroughbred Horse. 

Cambridge, 1905 Purchased 
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Robertson -Scott, J W The Sugar-Beet, some facts and some 
illusions. A study in rural therapeutics, by “ Home Counties.” 

London, 1911 Purchased 

Robinson, William. The English Flower Garden. London, 1913 

Puroluised 

Rolfs, P. H. Subtropical Vegetable Gardening. New York, \9\^,,,PuhUstiers 

Rose, Laura. Farm Dairying. London, 1911 Purchased 

Rowntrbe, B. S Land and Labour; Lessons from Belgium. London, 

1910 Purchased 

RotA-L Scottish Arboricultural Society. Afforestation in Scotland. 

Edinburgh, 1911 Purchased 

Rctteb, W. P. Wheat Growing in Canada, the United States, nn<l 

Argentine. London, 1911 Purchased 

Sherman, H C. Food Products. New York, 1917 Purchased 

Shorthorn Society Shorthorn Breeders’ Guide. Loudon, 1917 Soctety 

Smith, Henry B. The Sheep and Wool Industry of Australasia 
London, Melbourne, Christchurch, Wellington, and Dunedin, 

1914 Purchased 

Spencer, Sanders Pigs for Breeders and Feeders. London, Pur chased 

Stebbinq, pi F British Forestry its present position and outl^Sk 

after the war. liondon, 1916 Purchased 

Strutt, Hon Edward, and others British Agriculture The Nation’s 

Opportunity. London, 1917 Purchased 

Sturoes, T. W The I*ouI try Manual Third edition. London, 1915 

Purchased 

Tawnay, H. H. The Agraiian Problem in the Sixteenth Century. 

London, 1912 Purchased 

Thomson, G Sutherland. The Dairying Industry London, 1907... 

Tod, H M. Vine Growing in England. London, 1911 Purchased 

Tod, W. M Hints on Feeding. Basingstoke, 1916 Author 

Toynbee, Arnold The Industrial Revolution of the Eighteenth 

Century London, 1903 Purchased 

Usher, A P. History of the Gram Trade in France, 1400-1710. 

Oxford, 1914 Purofuised 

Various Writers. Killing for Sport. London, \^\7K,,Tfumamt((r tan League 
Various Writers La Science Franpaise. 2 vols. Pans, 1915 

JUimstcrc de V Instruction Puhhque 

VOOBHKES, The late Edward B , D Sc P’ertilisers. Revised edition by 

John H. VooRHBBS, D.Sc. New York, 1916 Publishers 

Walker-Tisdale, C. W., and Walter K. Woodnutt Practical Cheese- 

making. London, 1917.... Purchased 

Weld, Dr. L. D H The Marketing of Farm T^roducts New York, 

1916 Publishers 

Willis, J. C Agriculture in the Tropics Carabiidge, 1914 Purchased 

Wilson, James The Principles of Stock-breeding. London, \ Pur chased 

Wolff, H W Co-operation in Agriculture. London, 1912 Purchased 

Wright, Lewis. Wright’s Book on Poultry. London, 1911 Purchased 

Wright, Sir Robert P Standard Encyclopiedia of Modern Agriculture. 

12 vols. London, 1908-11 Purchased 

YkAW, F. L. Market Gardening. New York, 1916 Publishers 

The Society is indebted to numerous Government Departments^ both at home 
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